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St. Whose? 

OLD WORLD cathedrals, Norman Castles, the Vene- 
tian Campanile—these are the associations which come 
to mind as one looks at this—which is just a power plant. 
It fits among a great group of scholastic buildings at 
the University of Chicago and is a worthy companion. 
It handles coal and ashes but not in its front yard. Not 
a type for a factory plant. Nor does a ball gown fit in 
a kitchen. But a work dress may be beautiful. Mr. 
Fitzpatrick, consulting architect for this plant, talks it 
over in an article in this issue. 

‘“‘PUTT, PUTT, putt, putt, bang, putt, putt, 
putt, bang’’ says the gasoline engine all day long. 
‘“WHSSSSSSSS’”’ (five minutes of this) says the safety 
valve almost any time of the day. ‘‘Pung, pung, pung, 
pung’’ says the air compressor intake continuously, 
twice every second. And the people of the entiré neigh- 
borhood say ‘‘ Ah, cut it out!’’ Why not? Noises of all 
kinds are distracting to mental workers, interfere -with 
sleep and in many cases are a positive danger to people 
in the vicinity of the offender. If the crack of a gun can 
be silenced so can the explosive noise of gas and oil 
engines. Turn to page 1163 and read how it is done. 
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Neil House Plant Renders Many Services 





SERVICE Bumpinc: BEHIND MAIN 
HOTEL AND SEPARATED FROM IT BY 
Narrow StrREEt Houses INTEREST- 





ING INSTALLATION OF UNAFLOW EN- 
GINES, REFRIGERATING EQUIPMENT 
AND OTHER APPARATUS FOR THE 
New House at Coxiumsus, 0. 
Power PLant DEsIGNED TO TAKE 
CarE oF Four Stories THat May 


Be AppED To Hote. LATER 

















NE OF THE INTERESTING developments 
in the modern hotel is the employment, 
wherever possible, of a separate service 
building to house laundry equipment, work 
shops and the like. In the case-of the Neil 

House at Columbus, Ohio, the service building is used 
to house an up-to-date and well-arranged power and 
heating plant including complete refrigeration service, 
as well as the laundry. This service building is located 
at the rear of the hotel and across a narrow street from 
it. Of conerete and brick construction, with steel sash, 
the service building has four stories and a basement and 
is 43 ft. wide and 90 ft. long. 

Boilers, engines and ammonia compressors are lo- 
cated on the basement floor about 17 ft. below grade, 
Fig. 4 showing the layout of equipment. The ground 


FIG. 1. ELEVATOR AT LEFT TAKES COAL TO BUNKER, FROM 
WHICH WEIGH LARRY DISTRIBUTES IT TO STOKER HOPPERS 


floor, or mezzanine, is built over the engine room section ; 
this reduces the engine room height to about 16 ft., the 
boiler room, however, having a height of 31 ft. Below 
the boiler room floor is an ash tunnel, as shown at the 
right in Fig. 5, partly occupied by conveying equipment 
and sump pumps. 

On the mezzanine or ground floor are located the 
feed water heater, softener, ice tank and storage room 
and other equipment, as shown in Fig. 5. Part of the 
first floor contains the ammonia condenser and its cir- 
culating pumps, laundry water heaters and coal and ash 
hoppers. The second floor is devoted entirely to repair 
shops and lockers and toilets for the laundry employes. 
The third floor is entirely filled with laundry machinery. 
On the roof a penthouse holds elevator equipment, sof- 
tened water storage tank and ventilating fans. A spray 
pond is also provided for cooling ammonia condenser 
circulating water. 

Connecting the service building with the main hotel, 
a tunnel leads from the boiler room floor level under 
the street to the hotel basement. All piping and elec- 
trical circuits leading to the hotel run in this tunnel; 
space was also provided in it to hold two hotel water 
heaters and a vacuum pump. A bridge connects the 
laundry floor with the linen room in the hotel. 


Borers ARE Firep By UNDERFEED STOKERS 


Steam is generated at, 150 lb. pressure in three 450- 
hp. Heine water tube boilers, which are set high and 
fired by Riley multiple-retort, rear dump, underfeed 
stokers. Stokers and settings are designed so that 200 
per cent of rating can be attained; it has been found 
that two boilers operating at 120 per cent of rating can 
carry the peak hotel load. In case future stories are 
added to the hotel, the present boilers can take care of 
the added requirements without trouble. 

Stokers are driven from a lay shaft by two vertical, 
5 by 7-in. Troy steam engines. Forced draft is supplied 
by a Sturtevant fan with both G. E. motor and G. E. 
turbine drive. A system of Ruggles-Klingemann control 
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automatically adjusts the speed of stoker engines and 
fan motor and turbine to suit the load conditions and 
give proper combustion. 

Flue gas from the boilers passes to a reinforced con- 
erete chimney 5 ft. 6 in. in diameter and 225 ft. high, 
built by John V. Boland Construction Co. This chimney 
is high enough to carry the gas well over the top of the 
hotel building even after four possible future stories are 
added to the main building. 

Copes feed water regulators control boiler water 
level. High pressure steam valves, boiler blowoff valves 
and water columns were furnished by the Lunkenheimer 
Co., while Lunkenheimer and Golden-Anderson non- 
return (stop and check) valves were used. Ashton 
Valve Co. supplied the safety valves. Steam fitting was 
done by Peck, Hannaford & Peck, who furnished all 
piping as well as the boiler breeching. They also in- 
stalled all the heating and ventilating equipment. Boil- 
ers were equipped with Diamond soot blowers and a 
full complement of Republic steam and water flow 
meters. 


CoaL AND ASH HANDLING EQUIPMENT 

Coal is delivered to the Neil House plant by truck, 
dumped into a 350-t. concrete bunker under the street, 
shown in Fig. 5, and from this bunker is fed to a con- 
veyor that elevates it to an overhead concrete bunker 
of 7 t. capacity just above the boilers. From this bunker 
it is delivered through an electrically operated weigh 
larry to the stoker hoppers, as shown in Fig. 1. Ash 


is dumped into deep ash pits, Fig. 5, opening through 
large doors to the ash tunnel below the boiler room floor. 


From these pits it is wheeled by hand to the same con- 
veyor as is used to handle coal. The conveyor delivers 
the ash to an overhead, 5-t. concrete bunker, from which 
it is spouted directly into wagons on the street level 
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TWO 35-T. COMPRESSORS ARE BELT-DRIVEN FROM 
ELECTRIC MOTORS 


FIG. 3. 


for disposal. All coal and ash handling equipment was 
furnished by The Jeffrey Mfg. Co. 

All water used for boiler make-up and for the laun- 
dry is first passed through a Graver Corp. zeolite water 
softener having a capacity of 82,100 gal. a day (7500 
g.p.h.) and located on the floor above the engine room. 
The storage tank for softened water, located in the pent- 
house, has a capacity of 4000 gal. and is of the pressure 
type. Feed water for the boilers is heated by a Cochrane 
deaerating open heater. It is fed to the boilers by two 
pumps, one a John H. McGowan simplex 10 by 6 by 
16-in. steam pump, the other a Gould centrifugal, driven 
by a 20-hp. Westinghouse motor. Near the boiler feed 
pumps, the heating system vacuum pumps are installed 
as shown. One of these is a McGowan, 10 by 16 by 


FIG. 2. ONE OF THE 300-KW. UNAFLOW. ENGINE SETS, OF WHICH TWO ARE INSTALLED, CAN CARRY PRESENT LOAD 
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18-in. simplex pump, the other a Nash centrifugal 
driven by a 714-hp. G. E. motor. All other pumps in 
the hotel are of the motor-driven centrifugal type. The 
steam driven pumps, noted above, as well as the turbine 
driving the foreed draft fan, are useful when the de- 
mand for exhaust steam is high but, when the demand 
is low, the motor-driven units are preferred. Motors 
are provided with push button control. In the ash tun- 
nel a sewage sump is provided with Yeomans automati- 
eally controlled duplex motor-driven centrifugal sump 
pumps to handle drainage from engine room, boiler room 
and tunnel. 


UNAFLOW ENGINES DrivE D. C. GENERATORS 


Electric power for the Neil House is supplied by 
two 300-kw., 220-110-v. d. ec. generators of General Elec- 
tric Co. make, each driven by a Skinner Universal Una- 
flow engine at 150 r.p.m. Figure 2 shows one of these en- 
gines and Fig. 7 shows the cylinder of the same engine 
from another viewpoint. One of these engines, operat- 
ing at slight overload, can at present carry the entire 
electric load of the hotel. As shown in Fig. 4, space 
is left for a future smaller generating unit to be in- 
stalled when additional stories are added to the hotel. 
It is figured that the small unit and one of the large 
units can carry the entire load, that the small unit will 
carry the night load and that the second large unit will 
serve as a standby. In installing the above generating 
units, Armstrong Cork Co. cork insulation was used to 
insulate the engine foundations whenever they ran into 
the building footings, which sometimes occurs owing to 
the limited space available. This insulation prevents 


vibration from being carried up through the service 
building. These engines were fitted with Madison-Kipp 
lubricators and Crane steam separators. 

Power is controlled by the main switchboard shown 
in Fig. 6. Of General Electric make, it controls feeder 
circuits-in the power plant as well as light and power 
feeders to the hotel. Each generator has a separate 
panel, as shown in Fig. 7, carrying G. E. circuit break- 
ers, which are remote controlled by push button from the 
switchboard. Leads from generators to panels and 
switchboard are of copper bus bar material run in con 
erete trenches under the floor. Main hotel feeders run 
through the tunnel to a distribution board in the base- 
ment of the hotel building. 


REFRIGERATING EQUIPMENT RENDERS VaRIOUS SERVICES 

In designing the refrigerating equipment, an ar- 
rangement was sought whereby the various temperatures 
required for ice-making, ice cream cabinets, freezers and 
refrigerators could be obtained without excessive first 
cost, at the same time avoiding the introduction of am- 
monia lines in the main hotel. To accomplish this two 
ammonia compressors were installed in the power plant, 
a CO, machine in the hotel basement and various small 
self-contained electrically operated units for the various 
smaller services. 

Ammonia compressors are Frick vertical units, Fig. 
3, of 35-t. capacity each, belt driven from 60-hp. G. E. 
motors. These compressors, either of which can carry 
the load, discharge directly to a Brecht shell type brine 
cooler in the ice-making tank, from which brine at 15 
deg. is circulated through the hotel by two circulating 
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pumps. The ice tank, Fig. 5, has a capacity of 6 t. and 
is equipped with a Martocello system of air agitation. 

In the basement of the hotel is a 4-t. automatically- 
controlled Wittenmeier CO, machine, which takes care 
of the meat freezer, ice cream making room and ice 
cream hardening. Ice cream cabinets in the various 
kitchens were supplied by the Frigidaire Co. and are 
cooled by their small electrically driven compressors, 
taking power from the hotel circuits. 

The ammonia condenser for the Frick compressors, 
together with the motor-driven centrifugal circulating 
pumps, are located on the first floor of the power plant 
and the circulating water is cooled by means of five 
Spraco sprays on the power plant roof, which spray 
directly on to a small section of the roof and are fur- 
nished with a substantial louvre enclosure. 

Chilled water for the complete drinking water sys- 
tem is cooled by means of a large closed galvanized 
water cooling tank, located near the ice-making tank. 
On the same floor with the ice-making tank are located 
the ice cutting and cubing equipment, as well as an 
ample brine cooled ice storage room. 


THREE Heaters Supply Hor Water FoR HOTEL AND 
LAUNDRY 

All hot water is furnished by Patterson-Kelley heat- 
ers of the U-tube type, with galvanized shells and copper 
tubes. The two for the hotel proper are located, as 
previously mentioned, in the tunnel.connecting the boiler 
room with the hotel and are of 2000 gal. storage capacity 
and 4000 gal. heating capacity per hour each. The 
heater for the laundry water is located on the first floor 
of the power building and is of 1125 gal. storage ca- 
pacity and 3500 gal. heating capacity per hour. 

The large 15-in. exhaust main, which is carried 
through the tunnel into the hotel proper to supply the 
heating system, is provided with a high pressure make- 
up connection through a pressure reducing valve in the 
power plant. The tunnel between the power plant and 
the hotel contains combined low pressure and exhaust 
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mains, supplying the heating system and a medium 
pressure main supplying steam at 35 lb. for kitchen 
equipment and another medium pressure main supply- 
ing steam at 90 lb. for the valets’ department, vacuum, 
medium and high pressure return lines, cold water sup- 
ply mains, hot water supply and return mains, drinking 
water supply and return mains and brine supply and 
return mains. 

The service building is provided with three separate 
ventilating systems. The boiler and engine rooms, while 
they have a fair window exposure, are below grade level, 
consequently they are provided with separate supply 
and exhaust ventilating systems, capable of giving 15 
complete changes of air an hour. The laundry, which 
has a large window exposure, is provided with an ex- 
haust system only, capable of giving 12 complete changes 
of air an hour. 

A special auxiliary, automatically charged, storage 
battery service has been provided, to which all stair, hall 
and exit lights and some other lights at advantageous 
points have been connected through an automatic double 
throw switch. This switch is so arranged that on fail- 
ure of the main source of power, these lights will con- 
tinue to burn. The battery was furnished by Electric 
Storage Battery Co. 


CoMPLETE ELEVATOR SERVICE Is PROVIDED 


A group of four Otis, gearless, one-to-one traction 
elevators, with unit multi-voltage control, each with a 
capacity of 2500 lb. and a speed of 600 ft. per min. 
afford high class passenger service for the guests. There 
is also a group of three, worm-gear, direct-traction, 
service elevators, with a capacity of 2500 lb. at 400 ft. 
per min. each. These also have unit multi-voltage con- 
trol. 

The heating system is of the two-pipe vacuum type 
with Dunham specialties. A pressure of a pound or 
two is used to push the steam into the radiators and a 
vacuum is maintained by means of either the steam 
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FIG. 5. GROUND FLOOR CONTAINS ICE TANK AND MISCELLANEOUS AUXILIARIES. COAL AND ASH HANDLING LAYOUT 
AT THE RIGHT 








driven or the motor driven vacuum pump to draw air 
and water out of the radiators. 

Radiators in the guest rooms are legless and are 
hung on the walls by concealed brackets to permit easier 
and more thorough cleaning of the floor under them 
and also not to interfere with the removal of the carpet. 
The heating risers and branch connections to radiators 
are concealed, thereby eliminating unsightly piping. 

Eleven complete ventilating systems are installed in 
the hotel proper, three to furnish washed, clean air of 
proper temperature to the basement rooms, dining 
rooms, lobbies, ballroom, inside offices, and so on, and 
eight to remove the vitiated air from these rooms as well 
as from the guest bathrooms, public toilet rooms, 
kitchens, dishwashing rooms and the like. 

Supply systems each have a Carrier Air Condition- 
ing Co. copper air washer, which washes and humidifies 
the air with a fine spray and removes a great per- 
centage of the dirt. This spray also removes sulphurous 
gas in the incoming air. This gas is produced by the 
burning of sulphur in the coal used in the heating and 
power boilers throughout the city. 

A system of heat control was installed by the John- 
son Service Co. to maintain a constant temperature in 
all public rooms. It was not deemed necessary to have 
temperature control in the guest rooms. A feature of 
the system is that whenever an exhaust fan is stopped, 





FIG. 6. THIS SWITCHBOARD CONTROLS ALL FEEDER CIRCUITS 


its shut-off damper is automatically closed to prevent 
any down-draft of cold air. 

The Asbestos & Magnesia Materials Co. of Chicago 
installed all pipe covering. The steam lines were in- 
sulated throughout with 85 per cent magnesia, the hot 
water lines with 34 in. wool felt, the cold water lines 
with 1% in. wool felt, the circulating ice water lines were 
encased in 114 in. thick Armstrong Cork Co.’s sectional 
cork covering and the brine lines with 2 in. hair felt, 
applied with hot pitch. All smoke and vent flues in the 
kitchens were well insulated to aid in keeping the rooms 
cool. 

A separate city water branch was brought into the 
building to supply automatic sprinklers in the store- 
rooms, store basements and in the guest valet room; 
also to protect the linen chute. 

A central vacuum cleaning equipment was thought 
best for hotel service. It was installed by the Spencer 
Turbine Co. and consists of two six-sweeper machines, 
arranged so that whenever one machine cannot carry the 
load the second will start automatically and run as long 
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as required. All parts of the building can be reached by 
50-ft. lengths of hose. 

F. W. Bergman is managing director of the Neil 
House and Wm. T. Grose is chief engineer. Architec- 





FIG. 7. AT LEFT IS PART OF CONCRETE CHIMNEY, IN CEN- 
TER IS GENERATOR PANEL, AT RIGHT PART OF UNAFLOW 
ENGINE 


tural work was by Gustave W. Drach. Fosdick & Hil- 
mer, consulting engineers, designed the power plant and 
mechanical equipment. We are indebted to the latter 
for data and blue prints and to Skinner Engine Co. and 
Riley Stoker Corp. for photographs. 


A New French Steam Pressure Unit 


A NEW SERIES of regulations governing the installa- 
tion of steam boiler plants in industrial establishments 
has recently come into operation in France. In addition 
to extending the powers of steam-users’ associations, it 
revises the scale of test overloads and provides that in 
future steam boiler pressures will be denoted by a new 
unit, the ‘‘hectopieze,’’ which is equal to 1.02 kilog per 
sq. centimetre or approximately 14.5-Ib. per sq. in. In 
applying the regulations it is pointed out that the effec- 
tive steam pressure will not be the actual pressure on 
the walls of the steam boiler but the difference between 
that pressure and the atmospheric pressure on the exteri- 
or of such walls. 


DevELOPMENT of the natural-steam wells in Italy is 
proceeding on a well-planned basis. Drilling is by the 
same process as for oil and, when water pressure holds 
back the steam, a piston is inserted in the casing and 
suddenly withdrawn to suck out the water, similar to 
the ‘‘shooting’’ of oil wells. 

Steam is encountered at 45 to 50 ft. but pressure in- 
creases with depth, going as high as 196 lb. per sq. in. 
Wells are 180 to 750 ft. deep. One well gives 120,000 
lb. of steam an hour at 30 lb. pressure and another has 
an output of 300,000 Ib. an hour. 

Borie acid is extracted from the condensed steam, 
which is largely used in the factories of Tuscany to 
drive steam turbines. These are run non-condensing, 
exhaust steam being utilized in process work. The acid 
is obtained from the condensate by concentration of the 
solution and crystallization of the acid. 
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Good Looking Power Plants 


ARTISTIC EFFECTS DEPEND ON RIGHT TREATMENT RATHER 


THAN LARGE EXPENDITURE. 


B*. YEARS of patient hammering, the co-operation 
of insurance companies, safety organizations and 
printer’s ink (especially the latter), we have gotten our 
cities to insist upon buildings being erected so that they 
will neither fall down nor burn down with old time 
alacrity. We have secured compulsory safety regula- 
tions in factories and elsewhere. We have compelled 
the relegation of soap and other smelly factories to 
regions where they no longer affect us. We are cutting 
down the bell-ringing, yelling, horn-tooting and other 
unnecessary noises in our cities. Our lives, health, ears, 
noses are being fairly protected, albeit it has been hard 
work, for each step was most bitterly opposed, and was 
fought tooth and nail. 

Strange, too, because those who benefited most by 


‘the change often were the most violent objectors. The 


broad principle of the greater good of the many, even 
at the cost of or to the disadvantage of the individual, 
has not been well understood here. The average Ameri- 
ean citizen, proud of his liberty and rights, couldn’t get 
it out of his noodle that he ought to be able to build 
where and how he dinged well pleased upon his own 
property and make all the racket he wanted to and be as 


- much of a nuisance as he might elect. 


Well, we have done so well for life, limb, health, ears 
and nose that, it seems to me, we might well take a try 
at providing comfort and pleasure for the eye. It is 
virtually the main door to the mind, also one of the main 
factors or instruments that can be used in the process 
of civilizing, educating, bettering the human kind. We 
have evidence of that every day. Yet it is the offenses 
against the eye that are the last to be assailed! 

Some little progress has been made but not much. In 
some cities Art Commissions can prevent the erection of 
super-ugly buildings, the defacing of nature with atro- 
cious advertising and all that sort of thing. But, pretty 
generally, it is yet possible for a man to build just as 
ugly a structure as he knows how. True, since he has 
to build well, some of the ugliness of the old firetraps 
has had to be eliminated and the improvement in general 
good taste has gone hand in hand with education. Our 
business men are learning, slowly but well, that those 
very things, that used to be called frills, are all-impor- 
tant, good business, the wisest of provisions. They help 
the morale of institutions amazingly, better the product, 
raise the standards of employes and actually pay fat 
dividends and enhance the value of property. 

Forty years ago, I was doing some building for one 
of our great mid-western railways, whose president was 
a great man, a great builder of railroads and maker of 
railroad experts. Fifty per cent at least of our big 
railway executives have passed through his hands in the 





*Mr. Fitzpatrick is an architect who has done much, and 
many things. He was among the first, if not the first, to 
think of and push the tall building with structural frame sup- 
porting curtain walls back at each story. The step-back system, 
now used so widely, is his conception. Fire prevention, zoning, 
postal savings are among the movements which he has mate- 
rially furthered. And as side lines, the method of mine sweep- 
ing used me | the war and of convoying ships were pushed 
through by him. The accompanying article shows why he so 
generally succeeds in what he undertakes. We are fortunate 
in being able to give our readers this treat and its message is 
vitally worth while.—Editor. 


By F. W. Firzpatricxk* 


making but he was irascible and could cuss most won- 
drously. Well, in the exuberance of my youth, I hap- 
pened to blow $600 one time for the embellishment of a 
building’s surroundings, the purely artistic frills, gravel 
walks, some lamps, trees and flowers. 

When the old gentleman saw all that, he went right 
straight up in the air, cussed me out, up and down and 
crossways. Who told me to waste $600? Where would 
there be any return on that abominable extravagance, 
and so on and, the more I justified it, the wilder he 
grew. If there hadn’t happened a train wreck just then 
to divert his anger into other channels, I don’t know 
what would have become of my job. 

















FIG. 1. SIMPLE LINES OF THE C. & N. W. R. R. TERMINAL 
POWER HOUSE, CHICAGO 


One day nearly 30 yr. later, in Washington, the great 
man was beguiled into addressing a banquet crowd, engi- 
neers who were finishing up an international convention. 
He entertained us for over an hour, all about railroad- 
ing, some wonderful experiences, what railroads had 
done for civilization, humanity, the world. Then he 
touched upon the invisible profits, the dividends of 
beauty and so on. One short paragraph struck me 
right between the eyes: ‘‘Why, gentlemen, on our main 
line alone, apart from building the handsomest build- 
ings the best architects could design for us, equipping 
those structures with the best and most attractive fur- 
nishings money could buy, we spent over a million dol- 
lars in planting trees and flowers where they were not 
and clearing vistas through existing woods, beautifying 
the surroundings and making them harmonious with 
those structures. A large investment that produced no 
dividends nor returns that we could show on the books, 
but that were there nevertheless, splendid profits in con- 
tentment and pleasure, expenditures that benefited us 
not 6 nor 10 per cent but many hundredfold and that I 
am making in an ever increasing ratio. * * *’’ 

It had taken over 30 yr. but the ‘‘pizen’’ was work- 
ing well. 

The factory, shop and warehouse were the last struc- 
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FIG. 2. GOOD PROPORTIONS AND SIMPLE RELIEF ORNAMEN- 
TATION DO THE TRICK AT AMERICAN SEATING CO. POWER 
PLANT, GRAND RAPIDS 


tures to be submitted to an architect. Churches, banks, 
schools, yes, but plants, oh yes, and bridges, were the 
exclusive domain of the engineer. So those plants and 
bridges were the last to succumb to the ‘‘better way.’’ 
And now then, strangely, too, the power plant is the 
one unit in a great factory or works that is still thought 
of ‘‘extra territorially,’’ so to speak, as being undeserv- 
ing or unneedful of any artistic ministration. 


It, at least, can and should be ugly, think the practi- 


eal ones. They associate it with coal and ashes and dirt. 
Yet is it not the very heart, the motivating impulse, 
the most important of all the structures or units of any 
plant? 

It deserves well of us, it is the coadjutor, the next 
in importance to the executive department. Manufac- 
turers make the latter their handsomest unit; by rights 
the power plant should be next in line in appearance 
as it is in importance. 

Meeting so many big manufacturers, I can get their 
reactions and inner feelings fairly well. It is interest- 
ing and illuminating. And I know that years of heredi- 
tary taint and personal association have made most of 
those men feel that the power plant should be relegated 
to some sort of dark, unused, inconspicuous corner of the 
premises and made as bare and ugly as possible. It is 
an ostrich-like idea at that. That bird hides its silly 
little head in the sand and thinks the rest of its very 
bulky anatomy is well concealed. The factory man 
stuffs his power plant off somewhere ‘‘out of sight’’ yet 
its chimney, usually a bare, stark, ugly common brick 
stack or black iron pipe, is the most conspicuous thing 
in the whole plant and can be seen miles away. 

But even that last shred of silly prejudice is wearing 
out. Many of our recent plants are harmoniously de- 
signed and really beautiful in their fine simplicity of 
form and structure, e’en unto their chimneys. Some 
of our great water-power structures, their huge dams, 
turbine houses and other units are veritable monuments, 
works of art and a national asset of beauty. 

’ Still there are reactionaries left, legions of them. 
Just the other day I had a good example. 

I am retained by several big companies—that should 

know better! One of them was making extensive addi- 
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tions, among the latter a new power house, not cocked 
off in some out-of-the-way corner but right in the main 
central group, conspicuous, indeed, perhaps the most 
seen, certainly the first seen by any one approaching 
from the near-by city. 

We talked everything over. Yes, they would stand 
for stone trimmings, some garden effects, this and that; 
they even selected a higher priced brick than I suggested, 
a handsome brown one. But the president stuck at the 
power plant. What I wanted didn’t look like a power 
plant. I insisted on knowing what a power plant should 
look like. He couldn’t say at first, but it finally came 
out that a power plant should be of common brick with 
a black iron smokestack. That’s what he had always 
seen and known as a power plant, begum, and that’s 
what he wanted. And it took his board, the engineers, 
and my efforts pounding at him day after day, a whole 
week, to wean him of that ingrowing prejudice. 

Now then, I am not yelling from the house-top—or 
the chimney-top—for high-art power plants, granite col- 
umned Greek temples, gold plated roofs and chimneys 
masked in medieval cathedral spires and all that.: Real 
Art with a big A is to make things eminently useful, of 
suitable material, clearly defining the purpose of the 
structure, but clothing all that skeleton in fitting garb of 
good lines, artistically put together, telling its story clear- 
ly and impressing one with its simple, inexpensive grace. 
Why some of the best looking buildings in this country 
today are factories and warehouses. The trouble is there 
are too few of them. A common brick wall can be made 
beautiful or shabbily ugly. Just a few deft touches in 
laying up, at the hands of one who knows, makes all 
the difference, and oh, at so little outlay of dollars. In- 
deed, a clever designer fairly gloats over a problem 
where he can produce wondrous results at slight ex- 
penditure. That’s real skill and nowhere can he exer- 
cise it to greater advantage than in a great commercial 
plant. And what is there more delightful to play with 
than a chimney ? 

A few years ago I designed the largest apartment 
house in Washington, D. C. The people spent their 
money judiciously, not lavishly, but appreciated the val- 
ue of good looks as well as getting in every convenience. 
And we made it a dinged good looking, imposing and 
stately edifice, if I do say it, as shouldn’t. Anyway, it 
is good enough so that it still corkscrews the highest 
rentals in town out of the nabobs. Back of it, across 
an alley, we built a power house, laundry, garage,, serv- 
ants’ quarters and tennis courts on the roof, a plain, 
simple building, yet in harmony with and clearly be- 
longing to the big fellow, the parent apartment. We 
put a couple of hundred dollars more than for plain 
brick on the chimney, because from some points it could 
be seen over the main building, almost as if it were part 
of it. A good looking chimney was so unusual that to 
this day when you ask for directions to reach that build- 
ing, taxi driver, policeman, banker or architect, ten to 
one, will say ‘‘Oh, yes, the apartment with the good- 
looking chimney.’’ Perhaps not flattering to the apart- 
ment, but let it go at that. And it is a good-looking 
chimney. 

But why should that be so unusual, so surprising, a 
land-mark? In heaven’s name why shouldn’t a power 
plant and its chimney be good-looking, attractive, grace- 
ful, artistic instead of dirty, unsightly, an eye sore, and 
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offense against the well-being and content of society gen- 
erally? 

‘ The cost!’’ most people howl, ‘‘the cost. We can’t 
afford to spend the money to make our factories and 
power plants good-looking.’’ True, some architects have 
spent big money in useless frills and ornament on such 
buildings. They simply lack skill. The able one will 
not spend much money even if it be available for struc- 
tures of that character. True beauty is achieved as we 
have noted before, with the simplest means, good lines 
and artistic handling, but a fellow must know how to 
do it. 

Writing this at the behest of the editor of Power 
Plant Engineering, I placed beside me endless data, fig- 
ures galore, records of bids and what not, collected in 
some half century of practice, yet, Heaven forgive me, 
I haven’t even looked at one but scribbled away in a 
friendly, heart-to-heart, informal chat, instead of .the 
weighty, dignified, aye perchance ponderous ‘‘article,”’ 
citing endless authorities and giving voluminous tabu- 
lations and comparisons that I may have had in mind 
at first. Oh, well, hang statistics anyway but here are 
one or two notes on the top of that pile that may in- 
terest you: 

One, a plant involving $1,600,000 for the buildings, 
raw brick walls, windows and roof. That was the low- 
est bid. We put $34,000 on in better material, a few 
artistic touches, the ‘‘know how’’ of better appearance. 
What’s 2 per cent on the whole cost? The company’s 
biggest competitor is housed in old, ugly, ill-planned 
buildings and my people admit to me that they get a 
great part of the ‘‘edge’’ they swing because people, 
buyers, think it must cost the other fellow more to make 
the goods in an unattractive factory and they don’t like 
to go there anyway. Why, my folks wouldn’t take off 
the ‘‘art’’ on their buildings, if you offered them ten 
times what it cost them. 

Another concern started off on an ill-considered tan- 
gent but, before the buildings were more than halfway 
up, it was converted and had them gone over and 
‘*beautified’’ and this concern was so well pleased it ac- 
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tually had considerable of the prior face work torn out 
and done over, something I had not suggested nor ad- 
vised but they said it would pay and now affirm it paid 
handsomely. 

Any chimney you may want to build, the moment it 
is brick, you can make it really handsome instead of 
stark ugly and at an increase of not over $1000. What 
is that on a big plant? Even an iron stack can be made 
less fiercely gaunt and hideous than when it is raw. 

Real art pays whether it be in a power plant, a chim- 
ney, a suit of clothes or a meal. It pays tangibly and 
intangibly. Without it, your work: is a frost, a detri- 
ment, an anchor upon progress. With it you can, Atlas- 
like, move the world, make life a joy, sordid details a 
pure delight. Why, without art, life is but a sorry mess. 
There now. 


Uniflow Engine Designed for 
Bleeder Operation 


STEAM FOR Process WorK Is TAKEN FROM THE 
RECEIVER witH Low PrREssURE CUTOFF VARIED 
To Howp RecetveR PreEssuRE CONSTANT 


OR THE woolen mill of J. and J. Crombie, Ltd., 
at Aberdeen, Messrs. Hick, Hargreaves & Co., Ltd., 
have recently designed and built an engine to work at 
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FIG. 1. THIS DIAGRAM OF ARRANGEMENT SHOWS THE 


_ PRINCIPLE OF THE BLEEDER-UNIFLOW ENGINE 
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Fig. 2. THIS SECTION OF THE ENGINE SHOWS TANDEM ARRANGEMENT, PISTON VALVES, AND CONDENSER LOCATION, 


THE VALVES ARE BALANCED, REQUIRING BUT LITTLE FORCE TO MOVE THEM; DASHPOTS ARE PROVIDED TO CHECK THE 


MOTION SMOOTHLY WHEN THE VALVES ARE CLOSING 
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160 Ib. initial pressure with 550 deg. F., receiver pres- 
sure of 60 lb. and steam bled from the receiver for 
process work in the mill. The following details are 
given in Engineering of London, England. 

Arrangement of the unit is as shown in Fig. 1. 
Steam is carried to the high-pressure cylinder by a 
breeches pipe, exhausts to the receiver and part is taken 
to the mill system through a non-return valve, N.R., 
the remainder passing to the low-pressure cylinder, and 
being exhausted to condenser, C. When mill demand is 
large and engine load is light, live steam is taken through 
a bypass pipe, regulator M and reducing valve R, direct 
to the mill system. 

Position of regulator M is varied by the relay F 
according to receiver pressure and the relay also acts 
to vary the low-pressure cutoff so as to maintain 60 Ib. 
in receiver E. Speed of the engine is regulated by a 
governor which controls high-pressure cutoff. 

The engine is of tandem compound type with cyl- 
inders 28 and 41-in. diameter by 36-in. stroke. Only 
the low-pressure is uniflow and this has relief valves 
at the ends, as seen in Fig. 2, for possible excessive 
compression pressures. 

Admission valves for both cylinders are of double- 
ported piston type, raised by latches driven by links 
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from a lay shaft and, when tripped by knock-off roll- 
ers, are closed by springs. For the high-pressure cylin- 
der, position of the trip shaft, which controls the knock- 
off rollers, is determined by the governor; for the low- 
pressure, by the relay F according to receiver pressure. 
From the receiver, a small pipe P, Fig. 1, transmits 
pressure to the oil chamber G, whence it is led to 
relay F. The oil piston is coupled by linkage to the 
trip shaft, also to a lever which has a spring and weight 
working in opposition. The weight can be moved along 
the lever to vary the receiver pressure over a consider- 
able range. 

High-pressure exhaust valves are of double-ported 
piston type, driven from the lay shaft. Exhaust from 
low-pressure is by the uniflow belt at the middle of the 
cylinder and to condenser C. 

Guaranteed steam rate when developing the normal 
rating, 1235, indicated horsepower, was 11.17 lb. per 
brake horsepower-hour. At overload of 1350 hp., it was 
11.2 Ib. and at 920 hp., it was 11.6 Ib. 

If fifteen thousand pounds of steam an hour for 
process work, the steam per horsepower-hour above that 
required for the mill system is only 6.22 lb. at rated 
load, or 4.92 lb. at 920 hp., showing the advantage from 
adoption of the bleeding system. 


Changes at Dobson Plant Reduce Costs 


UNDERFEED STOKERS INSTALLED IN Rock Founpa- 
TION WITH Borers IN SERVICE. By H. M. WiLson* 


O NAME IS more closely linked to Philadelphia’s 

fame as a producing center than Dobson. Few have 
contributed so much and instances are rare where the 
span of one robust life measures such an immense 
growth in industrial enterprise. 

At the beginning, John Dobson started a mill with a 
capital of $100. Then, when the civil war broke out, and 
the defense of his country became a matter of greater 
importance than his work at the factory, he raised a 
company of soldiers and started for the front, turning 
over to his youthful brother, James, his entire business. 
James had been working for $5 a week but, thrift being 
his middle name, he had saved $130. Youthful dreams 
are not always so modest as were those of young James 
Dobson for he determined that, when he had accumu- 
lated $10,000, he would retire from business. 

Instead of a fortune of $10,000, he saw that tiny 
mill on the Schuylkill expand into other and greater 
mills until, at the full tide of trade, they operate about 
1400 looms, employ 6000 hands and have a turnover of 
some $20,000,000 of business in a year. 

Thus it has happened that the name of Dobson of 


Philadelphia is linked in all parts of the civilized earth- 


to rugs, carpets, blankets, cloth and plush. It is hard to 
say in which branch these vast works excel. 


CENTRAL-STATION Economy EMULATED 
Four years‘ago, at a cost of approximately $1,000,000 
the entire plant- was electrified. Motors were installed 
to eliminate belt drives and do away with numerous 
engines located in various parts of the mill. Electrical 
energy for the motors is generated at a central distribut- 
ing plant, steam turbines being used to drive the electric 


*Mech. Engr. H. M. Wilson Co., Philadelphia. 


generators. Savings by electrification of the mill were 
such that this step led to the investigation of what could 
be effected by greater boiler economy. 


FIG. 1. WITH THESE 600-HP. BOILERS, TWO FIREMEN PER 
BOILER COULD NOT MEET STEAM DEMANDS 


During the past decade, remarkable developments 
have been made in improving the economy of the steam 
plants of large central stations, which have invested 
millions to gain extra efficiency. Old plants have been 
discarded or scrapped, if a saving of 10 or 15 per cent 
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FIG. 2. BOILER SETTINGS AND COAL CONVEYING SYSTEM WERE REMODELED AS HERE SHOWN 


could be gained. While central stations have grasped 
every opportunity to effect savings, industrial plants, in 
most cases, have been slow to avail themselves of the 
more modern methods, even in face of the fact that in 
many cases a good design would show a gain of at least 


25 per cent in operating costs. The general lagging 
behind of the industrial steam plant is due, partly to 
the fact that it is a secondary part of the whole and 
partly because less efficient management and personnel 
are available. Again many private plants fail to obtain 





POWER PLANT . 


1148 ENGINEERING 


: ee / Igy a 
facovatig 7 second 750 8 Boiler 
iw. hay fg 27 while re ork QIOOPO SSCS 


VIO(@TOCTI < 





November 1, 1926 





FIG. 3. EXCAVATION WAS MADE IN ROCK UNDER THE BOILERS, ONE AT A TIME, THE REST BEING KEPT IN OPERATION 


good results due to errors in design and layout, without 
which the best equipment fails to give satisfactory re- 
sults. 

Robert Calhoun, chief engineer of the extensive 
plants of John and James Dobson, Inc., was one of the 
first to realize the importance of power development 
and, from the records which he had compiled over a 
period of years, he became convinced that these plants 
were far behind the operating accomplishments of public 
utility plants. 

When the large mill at East Falls was operating to 
capacity, winter often found the boiler plant taxed be- 
yond its ability to produce steam. On severe days, this 
meant cramping down in the dye houses, as the two 
750-hp. and four 600-hp. boilers were incapable of sus- 
taining the load. With two men at each furnace, it was 
impossible to deliver over 5500 hp. from the units and 
this left them short of their maximum demand. 

When the installation of an additional boiler came 
up for discussion, Mr. Calhoun pointed out that he had 
boilers enough, if only the furnaces were redesigned, 
the boilers equipped with modern firing methods and a 
coal conveying system installed. He advised that en- 
gineers be engaged to go over the plant, secure costs and 
submit a report showing the feasibility of equipping the 
. plant with stokers. 

Many perplexing engineering problems were pre- 
sented in the redesign of this plant, and the manner in 
which they have been solved has resulted in an economi- 


eal and reliable operation. Four of the boilers had 
been installed in 1916 and two in 1920 by the Edge Moor 
Boiler Co. and were found to be in good condition and 
reliable in every way, Fig. 1. 


AsH ALLEYS AND STOKER SPACE IN Souip Rock 


Footings were built directly upon solid rock, as the 
plant itself had been constructed in an old stone quarry. 
If any remodeling was to be accomplished, it had to be 
carried on while the plant was in operation as, at best, 
only one boiler could be spared and this had to be back 
in service before the winter months. 

After a careful survey, it was decided to keep the 
boilers in their present locations and cut the rock out 
from under the units. To accomplish this, a special 
sling was constructed for suspending each boiler, by 
means of rods attached to brackets fastened to the steel 
side columns. With the sling in place, it was then 
possible to cut away the stone and underpin each boiler, 
forming an ash handling aisle below the firing floor, 
Fig. 2. 

Originally, boilers were set 9 ft. above the old boiler 
room floor; this of course would not suffice with a new 
installation, as it was imperative to secure greater com- 
bustion space and furnace height. It was, therefore, 
decided to cut still further and depress the present floor, 
carrying the footings to a depth of 10 ft. The cutting 
was both laborious and dangerous but, by perseverance, 
it was eventually finished without mishap. 
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In an industrial plant, where dye houses are oper- 
ated, the great fluctuations of loads caused by sudden 
demands must be readily met during the day. This meant 
a method of firing that would be efficient yet have 
ability, at an instant’s notice, to increase the steaming 
capacity of the boilers 100 per cent and over. Again, 
during the hours of operating, the units may carry a 
rating of 200 per cent but, at night when the load goes 
off, it may be possible that a banked condition or little 
better will be required. All of these requirements were 
met by the underfeed stoker and, after careful con- 
sideration, it was decided to install the equipment manu- 
factured by the Westinghouse Electric and Mfg. Co. 

One boiler was taken at a time, supported on the 
sling, the rock cut out, Fig. 3, walls underpinned and 
a stoker placed in operation. These stokers are seven- 
retort on the two 750-hp. boilers and six-retort on the 
four 600-hp. boilers, with actual grate surfaces of 123 
sq. ft. and 106 sq. ft. respectively. They were guaran- 
teed to give 78 per cent efficiency, develop 250 per cent 
of rating for 2 hr. and carry a sustained load of 200 
per cent. Each stoker is driven by means of a steam 
turbine, the turbine being capable of the wide speed 
variation of 12 to 1. The flexibility of this arrange- 
ment together with the fact that, in case of a failure of 
one turbine unit, the load can be transferred to the 
other turbine by a simple clutch device makes it an ideal 
drive, Fig. 4. 

Tests on the equipment, together with records of 
several months operation, prove that the equipment can 
readily meet the above guarantees and that the efficien- 
cies are being secured in every-day operation. 

Outside of the installation of stokers, the other prob- 





Fig. 4. AS UNITS WERE COMPLETED, THEY BEGAN 
OPERATING 
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lem was of coal and ash handling. To facilitate getting 
the fuel into the boiler room, a track hopper was con- 
structed at the railroad siding, the coal carried through 
a crusher, then raised vertically by means of a bucket 
elevator, which in turn deposited it on a belt conveyor. 
This belt conveyor had to be designed with special 
bridging for carrying the coal over a 5-story building. 
By the conveyor, the coal is deposited into a 200-t. coal 
tank, whence it is carried to the various boilers by 
means of weigh larries, Fig. 5. “In carrying out this 
design, layout and construction, the Link-Belt Co., which 
made the installation, deserves great credit for its suc- 
cessful and meritorious work. 

This equipment has a capacity of 40 t. an hour and 
has been designed with the idea that, when the coal 
tank is filled, any extra amount can be diverted and 
spouted directly to the storage space in the yard. 


TUBE AND FURNACE UPKEEP REDUCED 


One of the great sources of upkeep cost in the plant 
was from the burning out of boiler tubes. When the 
boilers were hand fired, hardly a week passed that the 
men did not have to renew a tube in one of the boilers. 
To eliminate this scale trouble and secure soft water, it 
was decided to install two water softeners, each capable 
of treating 100,000 gal. of water per day, containing 10 
grains of hardness per gallon. The softeners installed 
were supplied by the Permutit Co. and, since the in- 
stallation, no tube renewal has been necessary, even 
though loads of 225 per cent of rating were carried day 
after day, continuously. 

In designing the new furnaces, after the stoker had 
been decided upon, the walls of the boilers were cut out 
and rebuilt with silicon carbide clinker blocks, as manu- 
factured by the Drake Co. Special air ducts with 
dampers in them were designed and carried from the 
main air ducts, to the side wall construction. With the 
air-cooled wall construction, the trouble experienced 
with clinker adhering to the side walls has been elimi- 
nated and the furnace walls of the first boiler, placed 
in operation over a year ago, show no signs of deteriora- 
tion. 

As a longer stoker makes it possible to reduce the 
loss from combustible in the ash, in the redesign, stokers 








FIG. 5. COAL IS CRUSHED, RAISED BY BUCKET ELEVATOR AND 


CARRIED TO COAL TANK BY BELT CONVEYOR 
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CHARTS ON TWO DRYS RUN OF 750 HP BOILER HAND FIRED 
SHOWING AVERAGE OF 625 NP. AT AN EFFICIENGY OF 54% Je 


CHARTS ON TWO DAY RUN OF SIMILAR BOWLER WESTINGHOUSE 
STOKERS, SHOWING AVERAGE LOAD OF I'OO HRATAN EFFICIENCY OF 75% 
FIG. 6. STOKER FIRING SHOWED NEARLY DOUBLE THE LOAD 
CARRIED AND INCREASE OF 21 PER CENT IN EFFICIENCY 


of as great a length as was practical were installed. 
The bridgewall was relocated and its front sloped so 
that the reflected heat rays would be directed on and 
among the boiler tubes, not against the front wall. To 
eliminate destructive action and to prevent adhering of 
clinker on the bridgewall, the lower portion was set in 
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FLOW METER CHARTS OF 750 HR BOILER OVER FIVE DAY PERIOD, SHOWING AVERAGE 
RATING DEVELOPED DURING DAYS(4 HOUR PERIODS), OF 187% (1337HR) 


carborundum brick, which has proved satisfactory and FIG. 7. NO. 3 BOILER EASILY CARRIED 178 PER CENT OF 
given good results. RATING . 





CHART OF 750 HR BOILER WESTINGHOUSE STOKERS ~SHOWING NORMAL RUN 
AVERAGE RATING MAINTAINED FOR DAY, 1400 HR OR 168 %- NIGHT 625 HR OR637, 

DAY STEAM PRODUCED- 504,000 L6. NIGHT STEAM PRODUCED 223,200LB. 
6 A.M. T04 COAL CONSUMED 43,450L6, 6RM.1T04 COAL CONSUMED 14,€00LB. 
6 P.M. APPARENT EVAP. W618, 6AM. RPPARENT EVAR 1.3LB, 


CHART OF SAME BOILER 

SHOWING .AVERAGE RATING 

OF 2061 HR OR 275% 
MAINTAINED OVER 4g HOUR 
PERIOD WITH 300% PEAKS 


rig. 8. 275 PER CENT OF RATING WAS CARRIED FOR LONG PERIODS WITH PEAKS OF 300 PER CENT 
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In relocating the bridge wall, it was necessary to 
take out the old material and install new construction, 
consisting of Turner inclined baffles. These new baffles, 
by the elimination of dead spaces, have been instru- 
mental in keeping down the flue gas temperature and 
in securing good absorption by the boilers. In making 
tests and checking the operation, nearness to the stack 
affected one or two boilers and it was found possible 
to derive the benefit of greater heat transfer and a 
lowering of flue gas temperature by a slightly larger 
seeond baffle. 


EquipMENT Usep IN REMODELING of BoILER PLANT OF 
JOHN AND JAMEs Dosson, INc. 








Boiler Room Equipment 

Six boilers, two 750-hp. and four 600-hp., long drum, 
water-tube, designed for 250-lb. gage pressure, operated 150 
to 175 lb. —-Edge Moor Iron Co. 

Six stokers, two seven-retort, 123 sq. ft. and four six- 
retort 106 sq. ft.; underfeed, with individual Westinghouse 
utility turbine drives. — Westinghouse Elec. & Mfg. Co. 

Furnace blocks and bricks, air-cooled silicon carbide.— 
Drake Non-Clinkering Furnace Block Co., Inc. 

Baffles, Turner monolithic_—Turner Engineer Co. 

Firebrick.—Elk Firebrick Co. 

One radial brick stack 10 ft. diam. by 225 ft. high— 
Alphons Custodis 

Three forced draft fans, 42,000 c.f.m. each against 5 in. 
static pressure.—American Blower 

Three forced draft fan turbines, 75-hp., 1150 r.p.m— 
Westinghouse Elec. & Mfg. 

Three forced draft roy motors, 50-hp., 1150 r.p.m.— West- 
inghouse Elec. & Mfg. Co. 

Feedwater regulators. —Berry (Present). 

Coal handling equipment, complete with crusher, bucket 
elevator, belt conveyor, 200-t. storage tank, and two weigh 
larries, capacity 60 t. an hr.—Link-Belt Co. 

Two steam-jet ash conveyors.—Geo. J. Hagan Co. 

Pump Room Equipment 

One 4-stage centrifugal boiler feed pump, 400 g.p.m. 
against 416 ft. head; driven by 75-hp. 1750 r.p.m. Westing- 
house motor.—Earle Gear & Mch. Co. 

Three boiler feed pumps, reciprocating.—Present. 

One. V-notch, independent, recording, feed-water meter, 
capacity 200 000 Ib. an hr.—Cochrane Corp. 

Two water softeners, 100,000 gal. each in 8 hr., for 10- 
grain water.—Permutit Co 

Miscellaneous Equipment 

Seven indicating, recording and integrating steam flow- 
meters.—General Electric Co. . 

Six recording flue gas thermometers.—Brown Instrument 


Six three-pointer draft gages. —Bailey Meter Co. 

Six soot blowers; 5-valve units; valve in head type.— 
Diamond Power Spec. Co. 

Three pump governors.—Foster Engineering Co. 

Valves.—Jenkins Bros. 

Thermometers.—C. J. Tagliabue Mfg. Co. 

Steam traps, float type—V. D. Anderson Co. 


Steam traps, bucket type——The C. E. Squires Co. 





Steam from each of the boilers is recorded upon a 
General Electric flow meter of the indicating, recording 
and integrating type. To check the entire installation, 
all water utilized for boiler feed is brought from the 
several sources and delivered to a Cochrane V-notch 
metering heater. It has been possible to obtain accurate 
data on the evaporating ability of the boilers from both 
the flow meter and the V-notch meter and during this 
year the instruments -have checked with each other 
closely. 

Flue gas temperature for each boiler is recorded at 
all times upon a Brewn recording thermometer, located 
on a gage board, which has the boiler draft gages, flow 
meters and other instruments installed upon it. Mr. 
Calhoun has made it a point to try to keep each unit 
yperating as near its maximum efficiency as possible. 
The flexibility of the plant, and the ability of the stokers 
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to meet demands varying from 25 rating to 225 per cent 
of rating, result in operating conditions rarely seen in 
industrial plants. 

Comparison of the stoker-fired boilers with hand 
firing can be best appreciated from the results shown 
on the flow meter charts of Feb. 25 and.26, 1925, Fig. 6. 
The hand-fired boilers, No. 3, with two men at a boiler 
showed a development of 825 hp., at an efficiency of 54 
per cent, while the stoker-fired boiler, No. 4, produced 
an average of 1400 hp. at an efficiency of 75 per cent. 

Flow meter charts of July 13 to 17, 1925, inclusive, 
Fig. 7, further show that the average performance of 
the boiler is close to 1400 hp., the charts actually record- 
ing 1337 for the 5-day run. 

Ability of the equipment to meet peak loads, as well 
as the ability to carry the usual demands efficiently can 
be seen from a copy of the flow charts, Fig. 8, dated 
Feb. 17 and 18, 1926. 

While the charts are an indication of what was for- 
merly accomplished and what is now being done, the 
real test of success of the installation is in its ability to 
justify itself in dollars and cents. The firm of John and 
James Dobson, Inc., has extended the courtesy of pub- 
lishing the following comparison of operating costs of 
the plant, using 9 mo. during the years 1923 and 1924 
and the same 9 mo., when operating under new condi- 
tions during the years 1925 and 1926. 


RECORD OF COSTS FOR NINE MONTHS, HAND OPERATION 
Oct.lto Jan.lto  Apr.1to 
Dee. 31, Mar. 31, June 30, 

1923 1924 1924 
$52,165.26 $60,441.57 $31,349.75 
10,845.30 10,939.30 8,942.30 
1,603.00 1,701.50 1,490.20 
1,158.10 1,532.85 484.65 
5,295.20 4,569.49 2,954.09 
81.08 80.67 80.28 
1,368.18 1,347.66 1,327.44 


Bills 
Depr. Boiler House. 
Depr. Boiler 





$72,516.12 $80,613.04 
7,644.75 ° 9,404.92 4,993.82 
Steam, lbs. ....... 127,163,599 157,597,850 77,470,500 


COSTS FOR NINE MONTHS, STOKER OPERATION 
Oct.lto Jan.lto Apr.1to 
Dee. 31, Mar. 31, June 30, 

1925 1926 1926 
$25,550.27 $33,016.87 $22,366.58 
3,572.35 3,746.45 3,666.45 
392.98 350.00 401.50 
840.95 847.05 752.30 
2,540.72 2,587.47 2,200.56 
418.26 452.49 477.96 
2,900.56 2,930.10 


$46,628.71 


Truck labor 

Bills 

Depr. Boiler House. 
Depr. Boiler 





$36,019.76 $43,989.89 $32,795.46 
Coal, tons 4,441.97 5,765.11 3,952.65 
SS BOO ob nin we ad 132,362,400 144,955,200 86,686,800 
COMPARISON OF COSTS, COAL AND STEAM 
Hand-Fired Stoker-Fired 
Oct. 1, 1923 to Oct. 1, 1925 to 
June 30, 1924 June 30, 1926 
$199,757.87 $112,805.11 
22,041 14,158 
362,231,949 364,004,400 


Total Cost 
Total coal, tons 
Total steam, lbs 
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Daily Log Sheet Needed in 
All Plants 


By L. A. Cowes 


N MANY eases the purpose of a daily. log sheet is 
misunderstood. It must not require so much time 
and effort that the cost is prohibitive and no more in- 
formation than can be used to reduce cost should be ob- 
. tained. It should be easily understood; a glance should 
convey a picture of the day’s run, calling attention to a 
drop in efficiency and just where to look for the cause. 
If the log requires a lawyer and mathematician to go 
over the details and search out the results, its purpose 
is defeated. The log shown in the accompanying figure 
has been found ideal for the combined heating and 


DAILY LOG 


Heat Licht ano Power 


Weatner Conoirtions 


TIME TEMP FAIR STORM REMARKS 


Dara for 24Hours 
FIREMAN COAL |LB.ASH KW.HR. REMARKS 


Boers 


REMARKS 


* FIREMAN WILL INITIAL RUN— FLUES BLOWN, VALVE TESTED, ITI 
ENGINES AND OTHER EquiPmMEeNrT 


macnine ™ BEARINGS 1) 2/3/)4/5)6)7/6/Fjrojnji2i rs) 213) 4/5 16)7 9 {10 


LIVE STEAM 


* OPERATOR WILL INITIAL RUN 


THIS IS A SAMPLE OF THE LOG USED IN THE POWER PLANT 
OF A STATE UNIVERSITY FOR HEAT, LIGHT AND POWER 


power plant. All factors entering into the economic 
operation of the plant are there, supplemented by the 
recording gages. 

From the weather conditions noted on the log, the 
engineer determines the time steam must be turned on 
the buildings to have a temperature of 70 deg. at 7 
a.m. The use of exhaust steam for two-thirds of the 
buildings calls for care in adjusting the back pressure on 
the engines, running from 0 to 7 lb. depending upon the 
outside temperature. This back pressure is maintained 
as low as possible for the building temperature required. 

Wind velocity is obtained by an anemometer and 
direction with a vane so located that it may be seen from 
the plant. The.wind direction is important as the 
buildings are protected from the south and partly from 
_ the east and west winds but exposed broadside to north 
winds. A north wind calls for steam considerably earli- 
er in the morning to effect the desired room temperature 
at 7 a. m. 
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Relative humidity plays an important par for, if the 
moisture content of the air is high, we can cut down on 
the building temperature and save 15 min. of steam 
time. Relative humidity is determined with a hair 
hygrometer, checking occasionally with a wet and dry 
bulb thermometer. The readings are taken in one of 
the buildings we are heating where no air washing 
equipment is installed, also in another building where 
we have an air washer. 

The degree of moisture in the air has an important 
influence of heating and ventilation. When the air is 
saturated, no evaporation can take place from the body, 
giving no opportunity for body heat to escape. The 
converse is true when the air is dry. Relative humidity 
of 50 to 70 per cent at 68 deg. F. is much better for 
body comfort and health than humidity of 15 to 20 per 
cent at 72 deg. F. If for no other reason than the re- 
duced coal bill, the heating plant personnel should en- 
deavor to hold a constant building temperature at not 
‘to exceed 70 deg. F. 

High temperature is much more harmful than low 
temperature. Although a storm of protest that can be 
heard for miles will bombard the plant when the build- 
ing temperature drops, I have jimmied room thermom- 
eters to read three degrees higher than the correct tem- 
perature and succeeded in making everyone perfectly 
contented. 

In a dormitory building a check was made on the 
number of persons reporting for treatment for colds, 
the temperature at the time being maintained at 72 deg. 
The number of reports was reduced 20 per cent by 
dropping the temperature to 68 deg. and increasing the 
relative humidity. 

Under the caption ‘‘Data for 24 hr.’’ The firemen 
sign the report for their run and their results are in- 
stantly comparable. If a fireman falls below his average 
water evaporated per pound fuel, the cause is investi- 
gated. If it is his fault, he is posted on the bulletin 
board as low man. Then the totals and averages are 
analyzed and, if efficiency is dropping, the cause is 
ascertained and corrected. This keeps the men alert, 
the boilers are kept clean inside and out, fires are kept 
right and conditions remain nearly constant. In looking 
over their results the men do not become confused by a 
mass of detailed reports entirely beyond their under- 
standing and antagonism to the system (red tape) is 
not developed. They see the results of their efforts and 
the reason why these results were obtained. 

Coal is delivered to the furnaces in cars holding 1200 
lb. each, weighed in the car. It is purchased in lots of 
about 2000 t. and as each lot is received from the mine 
it is logged as Pocahontas, Illinois or Lignite with the 
contract number appended as ‘‘ Pocahontas 27.’’ 

Ash is tested occasionally for carbon content but is 
weighed principally to check the tendency of the firemen 
to work the fires too much and not to burn down care- 
fully when cleaning. Also this gives us a close estimate 
on the time consumed in this work. 

After condensing and weighing many test blow 
downs to get the average amount for a given steam 
pressure and time, the opening being standard, the blow 
down now is checked with a recording pressure gage. 

Steam pressure records are kept for the boilers, ex- 
haust heating line and 40-lb. process steam line. A 
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steam flow meter is used on the unit (turbine) through 
the heating season. 

Building temperature records are kept. So far as 
the fireman is concerned, his record is competitive for 
his shift. We have water evaporated per pound of 
coal, steam pressure and feed-water temperature. 

Through the heating season little make-up water is 
used and blowing down is controlled by testing for con- 
centration. This, of course, practically eliminates any 
evaporation error from blow-downs. Make-up water 
goes through a softener. 

An ejector sampler is used for collecting an average 
CO, sample upon a basis of time rather than load. The 
CO, content is obtained with an Orsat and the compo- 
sition of the flue gases can be determined at any time or 
an average sample may be analyzed. The average sam- 
ple is used on the log sheet. 

Referring again to the log sheet under the caption 
‘ Boilers,”’ a glance tells the story. Flue gas tempera- 
tures are noted under remarks, if they go above a 
standard temperature for a given load. 

On the reverse side of the log is a space for the 
work done for that day. Notes are made on the next 
day’s log or even as far ahead as two months for work 
to be-done at that time. 

Separate “from this, all equipment is classified by 
means of. parts catalogs, as to supplies and material on 
hand. When any part or supply ‘is used a slip is turned 
in for it and the order made out for replacing. If the 
material. used does not total enough for’ an order it is 
filed until the total has reached the order size. Esti- 
mates for a year in advance can be made from copies 
of the materials ordered. If the market price is low, a 
supply for 3, 6, 9 or 12 months is purchased; if: high 
the stock is allowed to reduce to a safe minimum. Bids 
are accepted on supplies, not the lowest bid but the 
greatest value being purchased. 

Suggestions from employes are encouraged but they 
must be made in writing. This encourages care in plan- 
ning improvements, reduces to the minimum time spent 
in going over ideas presented and makes possible prov- 
ing the source of the idea. Men under the chief are 
informed that mistakes are often unpreventable but a 
man who lies is fired forthwith. The chief does not do 
the actual work when he has a man who can do it. If 
not, it is his business to train an understudy. He 
should go into detail in explaining the operation and 
in addition he should have a course of instruction for 
his men, limited to those who ask for it: They never 
should be solicited. This brings out the men having 
the greatest interest in their work and makes possible 
the judging of their ability for future jobs. 


RECENTLY the fourth of the five generating units 
which wiil be in the first section of the Kearney plant 
of the Public Service Electric and Gas Co. of New 
Jersey was put into commission. The unit is 43,750 
kv.a. and brings the station capacity up to 165,900 kv.a. 
The fifth unit which is now being installed will be 39,200 
kv.a. Although the capacity of the station has been in- 
creased by 118,050 kv.a. or. more than 25 per cent since 
Jan. 1, New Jersey’s industrial and domestic demands 
are absorbing the power almost as fast as it is rendered 
available with consequent greater production in fac- 
tories and greater convenience in homes. 
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Friction Brakes Used on 


Hydraulic Turbines 
RICTION BRAKES for both vertical and horizontal 
water wheel generators are being built in Germany 
and are being installed in several hydro-electric stations 
according to the V. D. I. Treated asbestos blocks, with 
brass strips to increase its gripping power, are forced 
against the rotor by air or oil pressure. Brakes for 
vertical machines are similar to that shown, several be- 
ing placed around the periphery of the rotor to give a 
uniform upward thrust. Horizontal generators are 
equipped somewhat differently, two pivoted blocks, ac- 
tuated by pistons in a common cylinder, grip the rotor 
from opposite sides to insure even pressure distribution 
without side thrust. 

After the gates have been shut, these brakes will 
stop the machinery within two or three minutes or quick- 

















TYPE OF FRICTION BRAKE USED TO BRING VERTICAL TUR-. 
BINES TO A QUICK STOP 


er if desired, the minimum time depending upon the 
structure and the momentum of the equipment. After ro- 
tating parts are stopped, pressure on the pistons is re- 
lieved and the pistons pulled back to their original posi- 
tion by’springs. Next to the brake cylinder of the ver- 
tical brake a screw is provided to support the rotor in 
emergencies. 

Blocks for smaller machines require no cooling be- 
yond air but on larger machines, such as the 20,000-kv.a. 
generators in the Walchenseewerk, water cooling is nec- 
essary because of the great heat developed in a limited 
time. Such positive methods of braking allow mechani- 
cal oy electrical troubles to be given immediate attention 
without the great danger involved in letting the machine 
come to rest naturally after an extended period. Dan- 
gers from oil failures during the slow speed of shut- 
down and the unreliability of electrical brakes are also 
avoided. 


YEARS AGO employers didn’t care what their people 
did after working hours as long as they did not commit 
actual crime. Nowadays competition is so keen that the - 
employe who burns the candle from both ends can’t keep 
up the output demanded of an efficient worker. Time 
proves many things. 
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Diesel Engines Used to Enlarge Steam Plant 


OVERLOADED CONDITION REMEDIED By AppDING Two Dirseu UNITS 


TO HANDLE OnE SECTION OF FLOUR MILL. 


[* COFFEYVILLE, Kan., at the Rea-Patterson Mill, 
one of the oldest in the state, they make both hard- 
wheat and soft-wheat flour, besides a large amount of 
corn meal and the usual feed and other mill by-products. 
At present, the plant is driven entirely by motors 
with an aggregate rating of 1245 hp., of which the two 
largest motors are 350-hp. and 150-hp. respectively. The 
average demand, with elevators on, is about 800 kw. 
Power is produced by a combined Diesel-electric and 
steam-electric plant, shown in Fig. 1. The steam part 
of it consists of a battery of Stirling boilers for a work- 
ing pressure of 180 lb. and a 750-kv.a. Parsons type 














FIG. 1. DIESEL-DRIVEN AND TURBINE-DRIVEN GENERATORS 
WORK TOGETHER IN THIS PLANT 


steam turbine-generator with surface condenser, rota- 
tive, motor-driven, dry-vacuum pump, open feed-water 
heater for make-up water, motor-driven circulating 
pumps and spray pond for cooling water. The boilers 
have chain grate stokers which have been used occa- 
sionally but not often since their installation in 1912, 
the usual fuel being natural gas in the summer and 
fuel oil in the winter. Stokers are drawn out of their 
setting, leaving a large Dutch-oven furnace, well suited 
for oil or gas firing. 

This plant is well managed, is kept in a state of high 
efficiency and averages constantly an output of 3 kw-hr. 
per gal. of fuel oil or, when burning gas, an equivalent 
output per 1000 B.t.u. Fuel oil is easily obtained, as 
there are three large refineries in the city of Coffey- 
ville and a considerable amount of crude oil is produced 
in that county. Natural gas is also obtained within a 
few miles of the town. The mill is admirably situated 
. from a fuel standpoint, since, besides having oil and 
gas close and plentiful, some of the largest coal mines 
in Southern Kansas are located within 50 mi. 

At present, the Diesel-electric plant consists of two 
units, the first a 285-b.hp. McIntosh & Seymour engine 


By A. T. Racan 


with 240-kv.a., 220-v., 60-cycle, 3-phase, alternator and 
exciter purchased in the spring of 1917 to help out the 
steam plant which, up to that time, had carried the 
load alone and was experiencing considerable trouble 
and high maintenance expense due to the continual over- 
load. This Diesel unit has cylinders of 16-in. bore by 
24-in. stroke, runs at 200 r.p.m. and with its help the 
load on the turbine plant was decreased to an economical 
point so that maintenance was greatly reduced. 

This engine was scarcely big enough, however, to 
pull alone either section of the mill, which would have 
been desirable. So, in the spring of 1926, another 


Fig. 2. THIS 300-HP. ENGINE IS THE LATEST DIESEL 
ADDITION 


McIntosh & Seymour engine of 300-hp. capacity with 
cylinders 1644 by 24 in., which had been installed in 
1918 at another property owned by the same company 
at Republic, Missouri, was brought to the Coffeyville 
plant and direct connected to a 250-kv.a. generator. This 
unit is shown in Fig. 2. These two Diesel units together 
can handle one section of the mill with all elevators and 
auxiliary equipment without help of the steam plant 
and, as frequently one section of the mill is run alone, 
this enables considerable saving to be made in opera- 
tion because the Diesel engine produces 314 times the 
electrical power from the same- quantity of fuel that 
the condensing steam plant gives. For instance, an 
average week’s record of the first Diesel electric unit 
shows the production of 105g kw-hr. per gal. of fuel, as 
against an output from the steam plant of not quite 
3 kw-hr. per gal. 

Lubricating oil consumption of the Diesel engine is 
also small, ranging about 744 gal. per week. No centri- 
fuge or other reclaiming apparatus, except a cloth bag 
filter, is used on the lubricating system, so some im- 
provement could undoubtedly be made over these 
figures. 
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Repairs and replacements on the engine have con- 
sisted mainly of small parts such as gaskets, a few 
valves and springs, a set of cooler coils and a few piston 
rings. The only large part that has been renewed is 
one piston purchased in the spring of 1926, about 8 yr. 
after the engine was put in service. By repairing the 
top, the old piston can still be used. No cylinder heads 
or liners have been changed; the crank shaft has never 
been taken out; the engine is in good running condition 
and appears good for 25 yr. or more of the same. hard 
service. After a few years when the liners have worn 
enough so as to necessitate a change, it is intended, not 
to replace them with new ones, but to rebore them to 
1614-in. diam. and use the same size pistons as those in 
the second engine, giving a little more engine capacity 
and a complete duplication of parts. 

Waste heat from the exhaust of the Diesel engine is 
used to assist the steam plant by pre-heating the boiler 
feed water. The turbine condensate from the surface 
condenser with a temperature of about 120 deg. F. is put 
through the open heater and, with what make-up water 
is required, is brought up to about 180 deg. by the 
exhaust from the boiler feed and the hot well pumps. 
The condensate is then pumped at boiler pressure 
through a coil heater in the engine silencer and enters 
the boiler at a considerably higher temperature, usually 
in the neighborhood of 300 deg. F. As the water is 
soft, there has been no expense for trouble from scale 
in this heating coil, to offset the considerable saving in 
fuel thus made. 

The same cooling water is circulated in the engine 
jackets that is used in the surface condenser. While its 
quality is poor, enough is circulated so that scale is not 
deposited sufficiently to cause trouble. Water returns 
from the spray cooling pond at a temperature varying 
with the season from 45 deg. to 85 deg. and leaves the 
engine jackets at about 115 deg. to 120 deg. Heads are 
examined once a year for scale and any which is present 
is boiled out with acid. 

This plant is a fine example of the effective use of 
Diesel. engines along with a steam plant. Ultimately, 
with the growth of the mill and the decrease in efficiency 
of the steam plant, a larger Diesel engine will be in- 
stalled to take its place, giving a complete Diesel plant, 
which is expected to produce power much cheaper than 
the present combination. A larger Diesel engine, with 
the load factor existing here, should easily average be- 
tween 11 and 12 kw-hr. per gal. of fuel. | 

Another interesting comparison is between the life 
of steam and Diesel equipment in this plant. The 
present steam plant is not the first one. Two sets of 
Corliss engines and tubular boilers have been worn out 
and discarded, the boflers averaging only 8 to 10 yr. 
in useful life and the engines somewhat longer. This 
may be due to the fact that the first plant’ used baro- 
metric condensers and, therefore, had a poorer grade of 
feed water. The local water supply is quite hard, so 
much so that the surface condenser has to be turbined 
about once a month to keep it in good condition. The 
present steam plant, which has now had about 13 yr. 
of use, is showing its age considerably and, even by 
extensive repairs, cannot be kept in service much longer, 
while the Diesel engines show no deterioration and, by 
the occasional replacement of minor parts, should be 
kept in good working condition for at least twice the 
life of the steam plant. 
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Nordberg to Build Fiat Diesel 
Engines 


ORIGINALLY DEVELOPED FOR MARINE 
Service, THESE Enaines Have Hap 
Many APPLICATIONS TO STATIONARY WoRK 


NNOUNCEMENT has recently been made that 
Nordberg Mfg. Co., Milwaukee, Wis., has acquired 
the American rights for building the Fiat Diesel engine, 
now made in Europe by the makers of the famous Fiat 
automobile (Fabbrica Italiana Automobili, Torino). 

















FIG. 1. FOUR-CYLINDER, TWO-CYCLE, 1250-HP. FIAT DIESEL 


These Diesel engines, made in the Fiat Diesel Works at 
Turin, were developed mostly for marine service before 
and during the war (1908-1918). After the war, how- 
ever, the company built a large number of Diesels for 
stationary service ranging in size from 300 to 1500 br. 
hp. Many Fiat Diesels are now operating in all types 
of vessels from submarines to large cargo carriers. 

In the early period of their development, Fiat Diesels 
were made in the four-cycle type, but the Fiat engi- 
neers soon changed to the two-cycle type, to which they 
have adhered ever since. 

On the motorship Mauly are installed two 1250-hp. 
two-cycle Fiat Diesels which exemplify the company’s 
latest designs. Figure 1 shows one of these engines and 
Fig. 2 some of the details of construction. Each en- 
gine has four cylinders of 600 mm. bore and 950 mm. 
stroke and operates at 115 r.p.m. 

One of the important features of the engine is the 
control of the scavenging air. The scavenge ports are 
of the same height as the exhaust ports and directly 
opposite. Both are covered and uncovered simultane- 
ously by the piston. A patented scavenge valve prevents 
the exhaust gases from entering the scavenge air receiver 
and the air does not begin to enter the cylinder until 
the exhaust gases drop to the pressure of the scavenge 
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air, which is about 2.5 lb. As the exhaust gases ap- 
proach atmospheric pressure the scavenging air attains 
a high velocity and clears the cylinder of the burned 
gases, which are replaced by fresh air at a pressure 
slightly above atmosphere. Scavenging air is supplied 
to a receiver on the front of the engine and enters the 
scavenging ports through automatic, multiple ring 
valves, already mentioned, thus leaving only the fuel 
valves and the starting valves to be operated by the 
cam shaft. 

ALL AUXILIARIES ARE DRIVEN FROM CRANK SHAFT 

All auxiliaries, such as scavenging pump, air com- 
pressor, circulating water pumps and oil pumps, are 
driven directly off the crankshaft. Just. above the 
scavenging air receiver is the horizontal cam shaft, 
driven from the crankshaft through a vertical shaft and 
skew gears. From this cam shaft the fuel and starting 
air valves are driven. By moving the cam shaft hori- 
zontally, reversing cams can be brought into action. 

The crankshaft is in two interchangeable’ sections 
with a third section for driving the scavenging pump 
and air compressor. A cast-iron diaphragm, through 
which the piston rod passes, separates the crank case 
from the cylinders. The crank case, which’ serves also 



























































FIG, 2. SCAVENGING PUMP AND AIR COMPRESSOR, ARRANGED 
IN TANDEM, ARE DRIVEN DIRECT FROM CRANK SHAFT 


as a bedplate, is of cast iron. Cast steel columns sup- 
port the cylinders and have vertical flanges at their top 
parts to add rigidity to the frame when bolted: This 
construction gives somewhat the shape and strength of 
a box girder, although ample openings are provided, 
fitted with doors as shown, to give full access to con- 
necting rods, crankshafts and all other parts. Cylinder 
jackets are of cast steel with separate heads and liners. 
A distance piece between the two inside cylinders main- 
tains the rigidity of the construction. 
Narrow water jackets are used, designed to employ 
a thin layer of cooling water, thereby increasing the 
speed of flow of the cooling water and the efficiency of 
cooling. A special construction of the jacket allows cool- 
ing water to flow close to the cylinder head joint in 
order to reduce the heat stresses at that point. Cylinder 
heads are of cast steel and carry the fuel injection valve, 
the starting valve and the relief valve. Piston heads of 
rustless steel are cooled through brass telescopic pipes, 
of which all stuffing-boxes are outside the crank case. 
Seavenging air pump and compressor are in tandem 
at the forward end of the engine, the air compressor, 
above, and are both driven from one crank as shown. 
The scavenging pump is double acting and has a light, 
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well-balanced sliding valve of aluminum. The air com- 
pressor is of the three-stage type with inter and after- 
coolers. 

Water pumps are at the fore end, operated from 
one crank and the lubricating oil pump is of the gear 
type driven from a spur gear on the crankshaft. Above 
the diaphragm, which forms the top of the crank case, 
as noted above, are two large side openings, Fig. 1, 
through which the piston rod and telescopic pipes are 
inspected. The diaphragm is designed to keep fuel oil 
drippings from the cylinder wall and water leakage 
from contaminating the lubricating oil. 

At the control station, shown at the center of the 
engine, are four fuel oil pumps, governor, starting and 
maneuvering mechanism, speed control, all necessary 
gages, and interlocking devices to prevent incorrect se- 
quence of operation. i 

It is stated that these engines complete with all at- 
tachments and flywheel weigh only 240 lb. per shaft 
horsepower. Every effort has been made in designing 
the engine to secure strength and durability, at the 
same time to avoid complications and to produce an 
engine simple in appearance and entirely self-contained. 
_ As a result of tests on these engines in 1924, the fol- 
lowing data were obtained: At 115 r.p.m. the engine 
developed an average of 1210 br. hp. with a fuel con- 
sumption of 0.42 lb. per brake horsepower. The fuel 
had a gravity of 0.898 at 55 deg. F. Before this official 
test, the engine developed 1744 br. hp. at 144.6 r.p.m. 
continuously for 35 hr. and 1818 br. hp. at 145 r.p.m. 
for one hour, an overload of 51.5 per cent. : 

These engines, with slight modifications and simpli- 
fied construction, are also used in stationary work. Two 
such engines of 700 br. hp. have already been built by 
Nordberg and, it is stated, are giving satisfactory results. 


DuRING RECENT years, condenser tube failures under 
high vacuum conditions have focused attention on all 
the possible causes for such failures, as they involve tube 
leakage, wastage and expense for renewal, as well as the 
inconvenience of having the condenser out of commis- 
sion while replacements are being made. One of the 
causes for chemical and galvanic wastage has been con- 
sidered by experts to be a deformation or strain in the 
metal of the tube such as may be brought about by put- 
ting too much pressure on the corset-lace packing which 
is commonly use to pack the condenser tube ends. Also 
it is considered that the wick action of the material sur- 
rounding the corset-lace packing has permitted some 
infiltration of salt water across the stuffing box and into 
the condensate, which may have an appreciable effect, in 
the case of water-tube boilers run at high steam generat- 
ing capacity. ’ 

As a result of research, the U. S. Navy has aban- 
doned the use of soft textile packing and is using a 
purely metallic packing for condenser tube ends; also 
many leading shipowners have followed this practice. 
The first cost is considerably higher but, with a good 
metallic packing, a high degree of tightness can be 
secured and locking of the tube ends against expansion 
is avoided, thus preventing deformation of the tube and 
the strains which comes from expansion and contraction 
during service, which are resisted to a certain extent by 
the friction action of the corset-lace packing on the ends 
of the tubes. - 
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URING NORMAL operation the enclosing case of a 
power transformer is subjected to varying pres- 
sures of moderate intensity. If something abnormal 
happens inside the case, however, greatly magnified 
pressures are set up. As larger and larger transform- 
ers are built, involving greater concentration of energy 
and oil in a single tank, there is an increasing need for 
some reliable safeguard for relieving abnormal pressures 
which may accidentally develop within the case. 

The difficulty of relieving these abnormal pressures 
is largely a function of the rapidity of their formation, 
although the type of transformer structure used has an 
important bearing. The purpose of this article is to 
describe a relief device which is used in conjunction 
with the Inertaire transformer to guard against the 
effects of abnormal pressures. 

There are in general two types of transformers in 
use: The type in which the ease is partially filled with 
oil and the type in which the transformer case is com- 
pletely filled with oil. 

For further classification the first group may be 
further subdivided into two classes depending upon 
whether air or inert gas is found above the oil level. 
The transformer using air above the oil level is the first 
type of oil-insulated transformer ever used, while the 
second using an inert gas above the oil level is a later 
development known as the Inertaire transformer, in 
which an inert gas, nitrogen, is maintained above the 
oil instead of air. 

With transformers of the second type, in which the 
tank is completely filled with oil, an auxiliary or ex- 
pansion tank is mounted above the cover to allow for 
expansion and contraction of the oil due to temperature 
changes. This type of construction is one which has 
been generally used in Europe but which in recent years 
has been used to some extent in America. 

It may not be generally appreciated that transformer 
oil expands more due to a rise of temperature than any 
other material used in the electrical industry. Oil ex- 
pands or contracts roughly 34 of 1 per cent for each 
10 deg. C. change of temperature. This means that a 
tank containing 2000 gal. of oil at 25 deg. C. 
will contain about 2075 gal. of oil at 75 deg. C. and the 
space above the oil level is accordingly reduced at the 
higher temperature. 

Assuming that this transformer has an air space of 
of 200 gal., the expansion of the oil would represent a 
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Fig. 1. THE INERTAIRE TRANSFORMER 


reduction in volume in the air space of 75 gal. or 3714 

per cent, assuming the case to be gas tight. This would 

represent a proportional increase in pressure throughout 
200 

the interior of the case of 14.7 & —— = 23.5 lb. or 8.8 
25 

lb. per sq. in. above atmospheric pressure. Changes in 

volume of this order indicate the desirability of a vent 

of some kind for permitting interchange of air with the 

atmosphere, which in the case cited would amount to 75 

gal., or approximately 10 cu. ft. 
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This interchange of air with the atmosphere is called 
“‘breathing’’ and it is generally undesirable on account 
of the breathed air carrying moisture and oxygen. 

In the case of a transformer completely filled with 
oil the same amount of breathing takes place for the 
same temperature change, but the breathing of air takes 
place in the auxiliary tank. 

The Inertaire transformer (Fig. 1) utilizes equip- 
ment in the breathing circuit which removes the ob- 
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FIG. 2. CROSS SECTION OF THE MANHOLE RELIEF DEVICE 


jectionable oxygen and moisture from the air as it is 
breathed into the case. The Inertaire equipment also 
uses a ‘‘breathing regulator’’ which reduces the total 
breathing by permitting the pressure in the gas space 
to rise 5 lb. per sq. in. above atmospheric pressure before 
it allows the gas to escape into the atmosphere. When 
the cause of the slow increase of pressure reverses its 














Fig. 8. PARTS OF MANHOLE RELIEF DEVICE 
action and the pressure decreases, no in-breathing takes 
place until the pressure becomes slightly less than at- 
mospheric. 

There are two distinct causes for rapidly accumulat- 
ing pressures in transformer cases. One is called a 
‘‘primary explosion’’ and the other is called a ‘‘secon- 
dary explosion.’’ 

A primary explosion is due to arcing or serious cor- 
ona in the oil of a transformer which causes the oil 
adjacent to the disturbance to be broken up into its 
constituent parts. with a rapid increase of pressure due 
to the sudden liberation of gases. Hydrogen is by far 
the largest element in these gases. 

The amount of gas evolved due to an arc is a direct 
function of the energy in the are and it has been found 
to be approximately 100 cu. em. per kw. sec. of are 
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energy. A gas cushion between the oil body and the 
transformer cover provides simple means for softening 
the effect of a primary explosion. Since the pressure 
in the tank in this case is built up purely mechanically 
by the evolution of gas, the greater the gas space the 
slower will the pressure build up in the tank. This, of 
course, allows time for a suitable relief device to func- 
tion. 

A secondary explosion may occur when an air space 
is used above the oil if the mixture of oxygen in the 
air space and hydrogen evolved from the oil is exploded 
by ignition from the are. An explosion of this nature 
is very severe as the wave front is very steep. This is 
one advantage of using nitrogen in the gas space as with 


THE MANHOLE RELIEF -DEVICE AND ALARM DEVICE 
AS THEY APPEAR IN SERVICE 


FIG. 4. 


the Inertaire transformers, since an explosion of the 
evolved hydrogen is impossible without oxygen. 

In order to relieve the transformer case of abnormal 
pressures due to explosions, there has been evolved the 
use of an easily rupturable diaphragm. Such a dia- 
phragm, however, should be used in conjunction with an 
adequate gas space and secondary explosions should 
preferably be made impossible by the use of inert gas. 
The size and location of the diaphragm with respect to 
the seat of disturbance has an important bearing on the 
efficacy of the device. The diaphragm should be as large 
as practicable and tortuous or restricted paths between 
it and the explosion center should be eliminated. 

On account of the crowded conditions which usually 
prevail on the covers of transformer tanks and the dis- 
tances which must be maintained from the high voltage 
bushings, it is difficult to obtain room for a large dia- 
phragm relief device. For this reason the relief device 
which is to be described has been combined with a man- 
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hole opening in the cover since every transformer must 
have at least one manhole. 

Figure 2 shows a cross section of the complete man- 
hole relief device. It consists of a thin diaphragm 
clamped to a support placed below the manhole cover. 
The manhole cover itself rests upon the gasketed upper 
surface of the support and is free to move upward 
about % in. before being subjected to the retarding 
action of a number of heavy springs. The construction 
is illustrated in Fig. 3. Figure 4 shows the manhole re- 
lief device as it appears on the cover of a large trans- 
former. 

With this type of construction the diaphragm is lo- 
eated in a horizontal position directly below the main 
transformer cover and directly exposed to the seat of 
disturbance with no intervening tortuous or restricted 
paths. 

When the diaphragm ruptures due to some abnormal 
pressure the pressure is transmitted to the metal man- 
hole cover which is raised, creating an annular opening 
between it and the diaphragm support through which the 
pressure is relieved. The springs arrest the motion of 
the cover and quickly restore it to its original position 
in which the annular opening is closed. This minimizes 
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FIG. 5. MANHOLE DIAPHRAGM ALARM DEVICE 


the discharge of oil and prevents the entrance of dirt 
or water or diffusion of air into the transformer case. 
This mechanical closure after the disturbance is passed 
is a valuable consideration. 

In the case of fire of adjacent units or buildings the 
heat developed might boil the oil in the transformer 
tank, causing its relief device to burst. An open vent in 
this case might permit the ignition of the vapor from 
this unit. : 

With the manhole relief diaphragm construction 
these things are all prevented by the closure of the metal 
cover after the pressure has been relieved. The resting 
of the cover on the gasket of the diaphragm support 
does not make an absolutely gas tight joint, but is sufii- 
ciently tight to prevent rapid diffusion of air and en- 
trance of water. . 

When the manhole opening is to be used for en- 
trance into the transformer case the outer row of bolts 
indicated in Fig. 2 is removed and the complete assembly 
is withdrawn without disturbing the diaphragm itself, 
and leaving a full sized manhole opening. Handles, 
Fig. 4, are provided for convenience in lifting. 

An alarm system is provided with the relief device 
which gives a visual indication that the diaphragm has 
burst and at the same time closes alarm contacts which 
may be wired to an annunciator circuit. 

Figure 5 shows the construction used. When the 
manhole cover raises due to bursting of the diaphragm 
the rod which is normally engaged with a lug on the 
metal manhole cover is released. This permits a spring 
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to project the rod, with a semaphore attached, out over 
the cover and at the same time closes the alarm contacts. 
This semaphore makes it possible for the attendant 
to immediately select a transformer in a bank which 
may be in trouble. Figure 4 shows the alarm device as 
it appears mounted with the relief device on a trans- 
former. 
Selection of a suitable diaphragm material is of 
considerable importance. In order to be reliable it must 
have a fairly uniform rupturing characteristic and must 
operate at a fairly low pressure. At the same time the 











EQUIPMENT USED TO TEST THE MANHOLE RELIEF 
DEVICE UNDER EXPLOSION CONDITIONS 


FIG. 6. 


material must be substantial to furnish easy handling 
without damage or breakage. Micarta has been found 
to be the most suitable material for the application, 
as it is strong, tough and flexible yet when -subjected 
to moderate pressures in the relief device ruptures with 
a fair degree of uniformity. Micarta is made of lami- 
nated fibrous materials bonded together with an or- 
ganic binder which is unaffected by water or oil. 

A number of tests were made on this relief device 
in order to test the strength of the parts and observe 
the action under conditions simulating service operation. 

Arcing under the oil level produced conditions which 
would undoubtedly have caused a bad explosion and 
ruptured the case if it had been one of the ordinary 
types having either an air space or an auxiliary ex- 
pansion tank. 

In this test the relief device was mounted in the 











cover of the tank of a 6667-kv.a., 66,000-v. transformer, 
Fig. 10, and a number of electrically fired bombs were 
exploded under the oil level to produce the explosion. 
The results of the tests which were made with different 
types of relief devices were recorded on a motion pic- 
ture film. A large number of tests were made and in nu 
ease did the relief device fail to function properly. 
There was not a single case of oil thrown except when 
the oil level was even with the diaphragm which is an 
abnormal condition not met with in practice. 
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This type of relief device has been used for approxi- 
mately three years on over 300 large power transform- 
ers. Up to the present time it has been called upon to 
relieve but one explosion. This occurred when a high 
voltage bushing failed just below the oil level. The 
transformer was protected from the possibility of sec- 
ondary explosions by the inert gas space obtained with 
the Inertaire transformer and the combination of this 
gas space and the relief device effected suitable pres- 
sure relief from the structure so that no harm was done. 


Vacuum Switching Experiments Are Successful 


BREAKING ELeEctric Circuits IN Vacuum Orrers Many Ap- 
VANTAGES IF COMMERCIAL TyPE EQuipMENT CAN BE BUILT 


NE OF THE MOST interesting papers presented 

at recent Pacific Coast. Convention of the American 
Institute of Electrical Engineers held in Salt Lake City, 
Utah, September 6 to 9, was that on ‘‘Vacuum Switch- 
ing’’ delivered jointly by Royal W. Sorensen and Hallan 
E. Mendenhall, both of the. California Institute of Tech- 
nology. This paper describes a series of experiments 
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FIG. 1. CROSS-SECTION OF SWITCH NO. 1 














on breaking electrical circuits in high vacuum which 
have been made during the last three years at the Cali- 
fornia Institute of Technology in connection with the 
study of switching high voltage high power circuits. 
These experiments were undertaken as a result of the 
known limitations of oil circuit breakers. Some ex- 
tremely promising results were obtained in interrupting 
large currents. 

When these experiments were first suggested, tha 
question immediately presenting itself was: Will the 
vacuum maintain itself at the time that are is formed 
between the separating metallic points of the opening 
switch ? 

This doubt was quite generally substantiated by the 
commonly recognized theory of the electric are. Namely, 
that the maintenance of an are is dependent upon the 
giving out of thermions from the hot spot on the elec- 
trode between which the are forms with the attendant 
vaporization of the metal. If this were true, a large 
current could not be interrupted in a vacuum because 
the formation of even a small amount of gas would 
reduce the vacuum and cause it to become a conducting 
vacuum rather than an insulating vacuum. 

It is shown, however, that if the vacuum is sufficient- 


ly high and all adsorbed gases have been removed from 
the metal electrodes large currents can be broken with- 
out formation of enough vapor to maintain an are. 

Dr. R. A. Millikan has shown that with cold elec- 
trodes suitably prepared millions of volts of potential 
gradient are required to obtain discharges of any kind 
between metal surfaces. He has also worked out with 
much care the condition necessary for denuding metal 
surfaces of gases and preventing the impairment of the 
vacuum through the evolution of gases. Alexander Jan- 
itzky has also reported experiments showing that cur- 
rents will not flow across the space between cold elec- 
trodes in vacuum provided the electrodes have been 
completely outgased. 5 

According to the older theory, it would seem that 
considerable vapor might be formed in the vacuum on 
breaking a circuit. Charpentier has given the follow- 
ing equation, W = 0.07 E. I. t., as the equation for 
the energy to be dissipated in an oil switch at the time 
of opening. In this equation E equals voltage, I equals 
current and t equals the time in seconds between the 
initial separation of the switch contact and the com- 
plete extinguishing of the are. Charpentier’s experi- 
ment and also those made by switch engineers in 1915 
and 1916 indicate that this energy is used in vaporizing 
oil at the rate of 46.5 cu. cm. per kw-sec. Applying 
Charpentier’s equation to a single pole switch opening 
a 15,000-v., 100-amp., 60-cycle circuit, we find that the 
switch must dissipate 1.05 kw. sec. if it opens on the 
first half cycle. Assuming as an extreme case for the 
vacuum switch all this energy available to vaporize cop- 
per at the switch blade, we find that it will vaporize 
approximately 1/5 gram. This amount of copper turned 
into vapor would reduce an insulating vacuum in a 
container of considerable size to a vacuum which would 
be conducting for 15,000 v. between electrodes extending 
into the container. ' 

Later theories, however, indicate that such an amount 
of vapor will not be formed provided the vacuum is 
high and the electrodes are free from gas. In making 
these experiments the prime requisites are to have the 
electrodes entirely free of adsorbed gases and to obtain 
a good vacuum. Dr. Millikan was immediately inter- 
ested in the proposal of the test and offered to the ex- 
perimenters the facility and high vacuum experience of 
the Norman Bridge Laboratories. 

Three switches were developed and tested. The first 
switch, shown in Fig. 1, consists of a glass envelope with 
two fixed electrodes as shown, separated by 14 in. These 
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have crescent shaped contact surfaces a and b, the con- 
tact area of each being 1% sq. in. The circuit is closed 
by a flat circular copper dise resting upon them with 
no contact pressure other than the weight of the dise to 
which is attached a light plunger. The switch is opened 
in operation by a solenoid:which, when energized, raises 
the plunger. In interrupting the circuit the bridging 


surface contact is raised % in. by the solenoid. This 
type of switch provides two breaks in series when the 
switch is opened. This switch was evacuated down to 


wa Vacuum Switch Oseillagraps ———— 
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FIG. 2. OSCILLOGRAM SHOWING CURRENT OPENED BY 
VACUUM SWITCH AND VOLTAGE ACROSS SWITCH AT OPENING 


FIG. 8. OSCILLOGRAM SHOWING CURRENT OPENED BY OIL 
SWITCH AND VOLTAGE ACROSS SWITCH AT OPENING 


10° centimeters of mereury pressure. An initial test 
was made by using this switch to interrupt currents up 
to 125 amp., 110 v. direct current. The results were en- 
couraging and the switch was connected to an alternat- 
ing current supply and the test repeated with satisfac- 
tory results, the interruption of current being accom- 
plished with less arcing than occurred when direct cur- 
rent was used. 

Following this the switch was used successfully on 
alternating current circuits for 240 v., 2300 v. and 
15,000 v. -The load in every case was a single phase load 
connected and disconnected by means of the switch used 
as a single-pole switch. There was no apparent differ- 
ence in the operation of the switch at the different 
voltages with the exception that the switch was not prop- 
erly designed to guard against arcing over the outside at 
15,000 v. 
the switch in oil. When so immersed the switch was 
operated many times as a single pole switch to interrupt 
100 amp., at 15,000 v. Every operation was successful. 
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This switch, however, had very small terminals and 
for this reason a second switch having terminals with 
more contact surface and leads of greater carrying ca- 
pacity was built. This switch was constructed in the 
same manner as switch No. 1 but is larger and has 
better contact, the bridge being made of spring copper 
lamination. When the switch is closed the edges of the 
laminations are held against.the fixed contacts by the 
weight of the bridge and its lifting solenoid, the total 
weight being two pounds. The contact area of each 
fixed terminal is 34 sq. in. and the distance between 
the fixed terminals is one inch. In interrupting the 
circuit the bridge is raised one inch. 

This switch was given laboratory tests on a 15,000-v., 
single phase circuit providing current to 120 amp. at this 
voltage. The switch was operated as a single pole switch 
to open and close this cireuit more than 500 times with- 
out showing any burning at the switch contact. It was 











FIG. 4. VACUUM SWITCH NO. 4 

then sealed off from the vacuum pump and allowed to 
stand in the laboratory for three months. During this 
time it was tested occasionally to determine its condi- 
tion. At the end of the three months the switch was 
taken to the Torrence Substation of the Southern Cali- 
fornia Edison Co. and was used to open short circuits 
made on a synchronous condenser just as the condenser 
was disconnected from the Edison distribution system. 
The current was supplied to the switch from the con- 
denser through step-up transformers. The switch re- 
peatedly opened the single phase short circuit test pro- 
vided without any failure to interrupt the circuit or 
any burning at the switch contact. 

Figures 2 and 3 show oscillographie records of vac- 
uum switch No. 2, and a standard make of oil switch 
opening the main circuit on a load of 100 amp. at 15,000 
v. The tests were made under conditions as nearly iden- 
tical as possible and within a few minutes of each other. 
It will be noted from these graphs that the rise in volt- 
age when the circuit is opened with the oil switch is 
greater than when the circuit is opened with the vacuum. 
The oil switch in a large number of tests failed to open 
the circuit on the first half cycle, while the vacuum 
switch always opened the circuit on the first half cycle. 
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An examination of a number of oscillographic rec- 
ords for oil switching and for vacuum switching shows 
that when the circuit was open the rise in voltage above 
normal circuit voltage was higher for the oil switch. than 
for the vacuum switch. 

Following these tests, switch No. 3, shown in Fig. 4, 
was constructed. The figure shows the switch in a closed 
position. Switch No. 3 was constructed primarily to 
overcome the disadvantage in switches No. 1 and 2, hav- 
ing all moving parts sealed inside the glass envelope of 
the switch, a condition requiring the operating solenoid 
to be kept energized when the switch is opened unless a 
rather intricate locking mechanism also be installed in- 
side the switch to hold it open. The construction of 
this switch provided only a single break. This appeared 
to function as well as the double break used in switches 
1 and 2. 

After some preliminary testing in the laboratory, 
this switch was taken to the Laguna Bell Substation 
of the Southern California Edison Company, and used 
as a single pole switch to open single phase short cir- 
cuits on a 30,000-kv.a. synchronous condenser. In per- 
forming the test the synchronous condenser was brought 
up to speed on the distribution system of the Edison 


FIG. 5. VACUUM SWITCH OPENING 926 amp, aT 41,594 v. 
Company, disconnected from the system and immedi- 
ately short circuited through the switch. The condenser 
used was a 6600-v., three-phase Westinghouse condenser 
which, for the purpose of testing the switch, was’ con- 
nected to the switch through step up transformers by 
means of which voltages across the switch as high as 
41,500 v. were reached. Figure 5 shows an oscillogram 
for this switch interrupting 926 amp. at 41,549 v. 

A noticeable feature of the vacuum switch test is that 
every oscillographic record shows the are produced at the 
opening of the switch is extinguished at the end of the 
first half cycle, after the separation of the contact. Only 
the very best oil switch operation gives this result. 

The absence of any pitting of switch contacts and 
the fact that the vacuum is not reduced appreciably 
when the switch is in operation, is evidence that very 
little of the energy dissipated when the switch is open is 
used in vaporizing metals from the contact. 

When the contact separates, there is a visible are just 
as when a switch is opened in air or oil. The magni- 
tude of this arc is, however, much less than that of an 
are made by like values of voltage and current in air or 
oil. This is to be expected because there is nothing in a 
vacuum switch té burn or to force combustion as in the 
case when a switch is opened in oil or air. 

While the results of these experiments are encourag- 
ing, it cannot be taken as conclusive evidence that a 
new type of electric switch has been developed because 
the limits of performance have not been determined, 
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and there are so many problems relating to details that 
must be solved to make the switch practical. The switch, 
however, was never the limiting factor in any of the 
tests made. There is certainly sufficient encouragement 


to warrant further investigation of the subject for the 
purpose of determining the fundamentals of switching 
phenomena, if for no other reason. 

Making the vacuum switch practical calls for the 
solution of the problem of making commercial apparatus 
with vacuum tight joints and the elimination of the use 
of liquid air with the vacuum pump. 


Electrical Energy Transmission 


Between Countries 


N PAPERS and discussion on this subject before the 

sectional meeting of the World-Power Conference 

at Bale, many points of interest regarding power export 

and methods of transmission were brought out. Pos- 

sible revenue, economic limits, and the success of under- 
sea cables were among them. : 

One of the most important transmissions is between 
Sweden and Denmark under the Sund Straits. Sub- 
marine cables are handling current at 25,000 and 50,000 
v., carrying excess hydro-electric power to Denmark, 
which has little water power, and, when there is water 
shortage in Sweden, carrying thermally-generated cur- 
rent there from Denmark. The cable is some 6 mi. long 
and supplies 25 Danish companies with total power of 
150,000 kw. Negotiations are under way for transmit- 
ting current from Norway to Denmark, some power 
being added to the lines in Sweden but are not yet com- 
pleted. 

Discussion of conditions in Switzerland showed that 
the present installation of water power is some 1,800,000 
hp. delivering five billion kw-hr. a year, while the pos- 
sible development is 8,000,000 hp. delivering twenty 
billion kw-hr. Half this could be exported, resulting in 
revenue of some $20,000,000 a year but objections are 
made in some quarters because it is thought that 
Switzerland, with its abundance of power, may become 
a center for electro chemical and electrometallurgical 
works on a large scale. If current is exported and sold, 
these industries might be established in other countries. 
Also foreign capital would become invested in Swiss 
concerns and thus Switzerland might be subordinated to 
other countries. Mr. Neisz of Baden, who stated the 
objections as raised, refuted them, however, and it was 
shown that large amounts of power are now sent to 
France and Germany. 

Limitations of export were said to. be due to having 
too small excess of power to be worth while exporting 
and to lack of realization of the revenue to be derived. 
It was stated that, transmission at very high voltages is 
uneconomical unless the load carried: is 1,410,000 kw-hr. 
per mile of transmission. For long distances transpor- 
tation of high-value coal is more economical than trans- 
mission of current for small quantities of power. 


THE ORDINARY mind attacks a given problem with an 
intensity comparable to daylight. The highly trained 
mind focuses on the same problem like the concentrated 
rays of a sun-glass. Don’t scatter your fire if you would 
hit the mark. 
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Silencing Air, Gas or Steam Noises 


CakEFUL Stupy or SounD WAvES Has RESULTED IN DESIGN OF SILENCER TO 
ELIMINATE ENGINE ExHaust Noises WitHout INCREASING Back PRESSURE 


ESIGNED TO MINIMIZE air, gas or steam noises, 

the Maxim silencer made for industrial purposes 
had its inception in the well known Maxim gun silencer. 
The success of this device led Hiram Percy Maxim and 
his son, Hiram Hamilton Maxim, to turn their efforts 
towards silencing various kinds of industrial noises. 
Few people have made such a thoroughly practical study 
of noises arising from an air, gas or steam flow as have 
the Maxims and it was due to their knowledge of sound 
waves that they were able to develop a successful 
silencer. 

Power plant operators are interested in silencing en- 
gines, compressors, blowers, steam valves, and the like, 
to increase the efficiency of workmen and to prevent 
nearby residents from making complaints to the public 
officials. People in other walks of life seek silence for 
other reasons. Towns and municipalities must have 
quiet plants for civic reasons; hotels and hospitals look 
to the comfort and health of their guests and patients; 
in office buildings, silence is necessary to permit ordi- 
nary conversation and telephoning. At sea, especially, 
the element of danger enters, for silence aboard ship 


_enables the navigator to pick up auditery signals either 


at night or in a fog and it is essential that these signals 
be located at the first possible moment. In such cases, 
oil engines and compressors may produce distracting 
and dangerous noises. 


Sounp Waves, THEIR CAUSES AND CONTROL 


Before discussing the silencers themselves, a little 
study of the cause, control and silencing of sound waves 
will be of interest, especially as the Maxims were able 
to take some remarkable photographs which very nicely 
illustrate their theories. These pictures show also the 
marked similarity between the action of a rifle discharge 
on the atmosphere and that of an oil engine discharge. 

When a rifle is fired, two distinct noises occur: one, 
the heavy report caused by the sudden release of gases 
at the muzzle, the other, the flight noise or ‘‘crack’’ of 
the bullet. No matter how perfectly the gun report is 
silenced, the flight crack will always occur if the bullet 
is traveling faster than the speed of:sound waves, 1100 
ft. a second. In Fig. 1, the discharge of a bullet from 
a standard U. S. Army rifle is shown but without the 
use of the gun silencer. Note how the nose of the bullet 
is about one-third through the sound wave due to the 
discharge of the gases (the broad are bending to the 
right). The flight ‘‘crack’’ is shown as a sharp angle 
wave trailing directly from the nose of the bullet. The 
powder gases are immediately behind the bullet and are 
bursting forth in all directions. The sound wave got 
ahead of the bullet momentarily because, at the moment 
of emergence from the barrel, the gases were traveling 
at a speed much higher than that of the bullet. The 
bullet is traveling at about 2700 ft. a second while the. 
sound wave is spreading out in all directions at the 
usual 1100 ft. a second. 

When Fig. 2 was taken, conditions were identical 
with those in Fig. 1 except that a gun silencer was at- 
tached. Note the absence of any report noise and of 


the bursting forth of gases. On the other hand, the same 
flight crack is clearly visible as the sharp angle wave 
trailing from the tip of the bullet. The powder gases 
are escaping but they are following quietly behind the 
bullet instead of bursting out in all direction. Evi- 
dently, in Fig. 2, two radical changes have occurred: 
the silencing of the noise caused by the gas explosion 
and the slowing down of the gas stream. 

Figure 3 shows the exhaust from an oil engine but 
without any silencer being attached. Two significant 
points stand out in this picture and indicate the simi- 
larity in the gas action of the gun and of the oil engine. 
Referring to the unsilenced gun picture (Fig. 1) note 
the same noise wave and the same bursting forth of 
exhaust gases. Also note the wedging back and up- 





FIG. 1. PHOTOGRAPH OF BULLET LEAVING RIFLE MUZZLE 
WITHOUT SILENCER. DARK CURVED LINE BENDING FROM 
BULLET TOWARD RIGHT IS THE SOUND WAVE 


setting of the gases from the engine. This upsetting 
of gases has an important bearing on the serious ques- 
tion of back pressure which lowers the efficiency of the 
engine. 


DEVELOPMENT OF Maxim INDUSTRIAL SILENCER 


This problem of back pressure, not existing in the 
ease of gun silencing, was present in all cases of engine 
silencing. In the case of the gun, it did not matter if 
the gases were hindered in their effort to escape but in 
engine silencing, the exhaust gases must not be hindered 
nor must they experience serious resistance. Absence 
of back pressure is the point on which the Maxim 
silencer differs and proves its advantage over the usual 
mufflers or pits. Mufflers or pits from their very con- 
struction almost invariably cause back pressure. In 
nearly every home made device, baffling and reversal of 
the gas flow is introduced with consequent serious re- 
sistance. On the other hand, the silencer is in effect a 
noise trap and causes no reversals to the gas flow which 
would tend to create back pressure. The silencing unit 
has a clear spiral passage with no obstructions of any 
sort. 

This long spiral passage also produces what is known 
as the ‘‘stack effect,’’ which is so vital to efficient engine 
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operation. As is well known, the best engine perform- 
ance occurs when the burnt gases are perfectly scav- 
enged from the cylinders and, to secure this scavenging, 
there must be a minimum pressure of preferably a 
slight vacuum in the exhaust manifold at the moment 








FIG. 2. EFFECT OF SILENCER ON SAME RIFLE, SHOWING 
ABSENCE OF SOUND WAVE AND GASES EMERGING QUIETLY IN 
WAKE OF BULLET 


FIG. 3. TYPICAL OIL ENGINE EXHAUST, WITHOUT SILENCER. 
NOISE WAVE IS SHOWN BY THE CIRCLE; RESISTANCE OF AIR 
CAUSES GAS WAVE TO LAG BEHIND SOUND 


FIG. 6. ON AN EXHAUST LINE OF A SAFETY VALVE TESTING 

PLANT, A 20-IN. SILENCER HANDLES STEAM UP TO 60,000 

LB. AN HOUR AND 1200 LB. PRESSURE AND CHANGES A ROAR 
TO A PURR 


of port closing. A long pipe will give this stack effect 
but, on account of its noise amplifying properties, it is 
not practical as an aid to scavenging. Without this 
pipe, or some similar apparatus, it is almost impossible 
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to secure this desirable stack effect. This is why 


mufflers or pits tend to hinder engine performance. 
They do not provide this stack effect or they may even 
produce back pressure, with incomplete scavenging as 
On the contrary, the Maxim silencer has a 


the result. 





TWO 4-IN, SILENCERS QUIETING SUCTIONS OF ROTARY 
BLOWERS IN INDUSTRIAL PLANT 


FIG. 5. SILENCERS QUIET TWO COMPRESSORS IN A LARGE 
NEW YORK HOTEL 


pulling power because of its long passageway. The gas 
is set in motion and because of its momentum tends to 
remain in motion and on two cycle engines has actually 
created a pressure below atmospheric at the instant of 
exhaust port closing. In this connection, it must be 
emphasized that the silencer must be of proper size and 
type for the engine in question. 


SoME OF THE INDUSTRIAL NOISES 
To the ear, there are two kinds of noises—intermit- 
tent as in the case of an internal combustion engine or a 
reciprocating compressor and steady as in the case of 
rotary blowers or continuous air or steam discharges. 
Then there is the entirely different sensation of pulsa- 
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tion with little or no noise; reciprocating compressors 
often produce this sensation. These pulsations, from 
the standpoint of the silencer, come under the same 
category as noises, in that they are subject to the same 


law of behavior as ordinary audible sounds. Each noise 


has particular variations and the psychological effects 
differ. For instance, a gas or oil engine has two distinct 
noise elements, the thumping, booming air shock coming 
from the sudden release of a charge of high pressure 
gas and the rushing or high velocity noise caused by 
high exhaust gas velocity at any point in the exhaust 
system. These two vary with the particular type of 
engine. Compressors produce a .snoring noise at the 
intake and an air pulsation. 


CONSTRUCTION OF THE MAxImM SILENCER 


Maxim silencers have two distinct parts: the expan- 
sion chamber and the silencing unit. The expansion 
chamber serves as a depository of carbons and oils which 
always accompany oil or gas engine exhausts. It also 
serves to smooth out the flow of gas. The silencing 
unit is a long spiral passageway without any obstruc- 
tions of any sort. 

Structurally the silencers are either of steel or of cast 
iron, in each ease being designed amply strong for the 
purpose intended. The cast-iron silencers are used 
primarily where there are excessive corrosive conditions. 
Both types and all sizes are tapped for standard Ameri- 
can pipe threads. 

There are no restrictions in installing as far as the 
silencers are concerned. They may be set vertically, 
horizontally or at an angle. They may be set on the 
machines or suspended from the ceiling or set out-of- 
doors on a stand. 

At present there are 11 models and about 50 sizes 
so that machines as small as 10-c.f.m. compressors or 
Diesel engines as large as 4000 hp. can ,be effectively 
quieted. But in order that the proper silencer may be 
selected, every detail of the machine should be known. 
In the case of engines, the horsepower, cylinders, bore 
and stroke and make are taken into account and in the 
ease of compressors, the free air capacity, reciprocating 
or rotary, and make. 


Mystic Iron Works Boilers 
Use Two Fuels 


Furnace Gas AND COKE BREEZE, OB- 
TAINED AS By-Propucts, GENERATE STEAM 


N WHAT only a couple of years ago was a part of 
upper Boston harbor known as Mystic River, now 
stands one of the most modern and completely equipped 
power plants in New England, capable of producing 
4800 hp. for operation of an industry that has not flour- 
ished in this section of the country for over a century. 
This-is the power plant of the new Mystic Iron 
Works, a subsidiary of Massachusetts Gas Companies. 
The first step towards the erection of this new power 
plant was taken in the summer of 1924 when a retaining 
wall was built for holding millions of cubic feet of mud 
pumped from the river bottom to form the ground upon 
which this plant for the production of 500 t. of pig iron 
a day stands. 
In the design of the power house, plans were made 
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for the production of a greater amount of steam than 
is to be required by the iron works as the coke ovens of 
the New England Fuel and Transportation Co., another 
subsidiary of Massachusetts Gas Cos., at which the coke 
for the use in the blast furnace will be made, is to re- 
quire more steam than its boilers can produce. 

The new reinforced concrete power house supported 
on wooden piles was thus planned on a scale large 
enough to accommodate six Erie City Iron Works boilers, 
each of 814 hp. normal rating. As is the usual custom, 
it was planned to use gas from the blast furnace for 
fuel for the boilers so far as it would serve but not 
sufficient gas will be available from the furnace to fire 
the boilers completely, so additional firing provisions 
had to be made. 


Firep BotH Front AND REAR 


All of the six boilers are served at the front end by 
gas from the furnace, fhree of them being equipped 























A. COKE BURNING STOKERS AT REAR OF BOILERS. B. GAS 
MAIN BETWEEN BLAST FURNACE AND POWER HOUSE. 
C. MYSTIC IRON WORKS BOILER HOUSE UNDER CONSTRUCTION 


with pressure burners at the front end and Coxe chain 
grate forced draft stokers at the rear end for burning 
coke breeze that results from the screening of the coke 
at the coke ovens where the coke is loaded on ears for 
shipment to users throughout New England. The other 
three boilers are equipped at the rear with stationary 
grates for hand firing of bituminous coal which will 
also be obtained from the New England Fuel and Trans- 
portation Co. 

The boiler plant occupies the southwestern side of 
the building, being adjacent to the blast furnace and 
near the huge piles of coal that are always on the 
wharves of the coal department. On the other side of 
the building and separated by a concrete wall; is located 
the turbo generator room in which is produced the elec- 
tricity for various uses in connection with the operation 
of the iron works, coke ovens, coal discharging and gas 
works. In this room are located two 750-kw. turbo gen- 















erator sets, two 500-kw. motor generator sets and two 
45,000-cu. ft. per min. turbo driven blowers. These 
blowers have been installed as part of the furnace equip- 
ment, the units being duplicates, one to be permanently 
in service and the other to be reserved as a spare. This 
is the first opportunity the General Electric Co. has had 
of demonstrating its new blast furnace blower to the 
trade. 

Each of the two. blower units consists of a 3-stage, 
water-jacketed blower with radial flow impellers capable 
of delivering any volume up to 45,000 eu. ft. of air at 
pressures up to 30 lb. The drivers are 8-stage, con- 
densing, General Electric turbines with multiple valve 
control. Each turbine is equipped with the usual emer- 
gency and speed governors, the latter acting as a pre- 
emergency governor without shutting down the unit. 
In ordinary service, however, the blower is controlled by 
the new constant volume governor. 

Electrical equipment and switchboard together with 
the boilers occupy the entire main floor of the power 
house. In the basement under the electrical equipment 
are such auxiliaries as condensers, boiler feed pumps, 
general service pumps, feed water pumps and motor 
driven air compressors. In the basement under the 
boilers is the equipment for handling the ashes from 
the boilers. 

Condensers are served by salt water delivered di- 
rectly from the Mystic River and after leaving the con- 
denser, recirculated by service pumps to. the pig ma- 
chine, hot blast stove and the furnace. Fresh water is 
used for cooling purposes at turbo blowers, the over- 
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flow from which is piped to two Worthington feedwater 
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heaters. These latter receive exhaust steam from the 
pumps and also from the turbo generators which are 
of the extraction type. Reed air filters are provided for 
air supply to generators and Bowser filters are supplied 
for the oil used by generators and blowers. 


BoImLers DESIGNED FOR 225-LB. PRESSURE 


All six of the boilers are type A-30 Erie City 3-drum 
inclined water-tube boilers, designed for 225-lb. working 
pressure, 125 deg. superheat, Massachusetts standard. 
They are all equipped with superheaters manufactured 
by the Superheater Company. There is a 10-in. pipe 
line from the boiler house to the coke department, 3000 
ft. long for delivering the surplus steam. 

Coke breeze and the bituminous coal for the stoker 
and hand firing of the boilers is delivered to the boiler 
house by a narrow gage railroad and dumped into a 
sunken bin from which it is elevated and conveyed to 
overhead bunkers whence the coke breeze is delivered to 
the stokers and the coal is delivered into a hopper that 
drops it as desired directly in front of the fire doors. 
Of course the delivering of the fuel to the boiler room 
hoppers is separate, that is either coke or coal is handled 
at a time. Part of the coke breeze comes direct from 
the blast furnace where the coke as it comes from the 
coke ovens is screened before it is delivered into the 
blast furnace but as this will furnish but a small part 
of the total tonnage required, the bulk of the breeze 
will be delivered direct from the coke ovens where the 
coke is screened. 


European High Specific Speed Hydraulic Turbines 


SeveRAL TYPES OF PROPELLER RUNNERS HAVE BEEN DEVELOPED BY EUROPEAN MANUFAC- 


TURERS TO Meret Low Heap CONDITIONS. 


ONTINUALLY INCREASING demands for elec- 
trical power, together with the high cost of fuels 
for steam power generation, have initiated an era of 
interconnection of water power and steam plants on a 
scale unparalleled in the history of the power industry. 
Much attention has been focused upon the exploitation 
of water power sites with low and variable heads, below 
50 ft., located close to existing or proposed transmission 
networks. For this service manufacturers of hydraulic 
turbines here and abroad have concentrated upon the 
development of suitable high specific speed turbine run- 
ners of the propeller type, the ordinary Francis turbine 
being unfitted for extremely low head installations. 
American and European engineers have displayed 
great activity in perfecting the propeller type runner.’ 
In Scandinavia especially, where systematic develop- 
ment of: water power is under government control, tur- 
bine builders have been enabled to adopt a progressive 
policy and several propeller type runners have been 
highly developed in the northern countries. 


ADVANTAGES OF PROPELLER TURBINES 


These turbines derive their name from their close 
resemblance to the propellers used on ships and air- 
planes. Although many different designs of propeller 
runners are on the market, they all differ from the 


;Engineering Staff, Purdue University, La Fayette, Ind. 
1F, Johnstone Taylor—Hydro Turbines with Propeller 
Runners, Canadian Engineer, Sept. 1, 1925. 


By M. P. O’Brien snp Maovrice J. Zucrow* 


Francis turbine in such features as larger transition 
space in advance of the runner, more guide and stay 
vanes, fewer runner blades, no band at blade tips, de- 
signs not usually based on axial discharge even at 
speed and head for maximum efficiency, and high specific 
speed. In consequence of its simple construction, the 
propeller turbine can, in general, be produced cheaply 
and it is usually quite rugged. Its high specific speed 
allows the generator size, and consequently its first cost, 
for a given output, to be reduced. Furthermore, the 
higher rotative speed of the generator increases its effi- 
ciency by 2 or 3 per cent. As a result of the decreased 
size and weight of the power generating apparatus, the 
whole power plant structure and superstructure can be 


made smaller. Other advantages accrue from the larger . 


water space between the runner blades. This minimizes 
the possibility of ice and: debris clogging the runner 
passages, and also permits the use of trash racks with 
wider openings, thus reducing the lost head. Owing 
to the simplicity of the castings the cost of —* 
tion is also reduced. 

The principal disadvantages of this type of turbine 
are as follows: 

(1) High exit velocity reduces the allowable dis- 
tance above tailwater and necessitates more excavation. 

(2) Tendency to produce cavitation, which causes 
vibration, pitting of the blades and shock to the bearing. 

(3) Recovery of large velocity head at the throat, 
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which is in some cases as much as 40 per cent of the 
total head, makes the draft tube expensive. 


(4) Fixed blade types have low part load efficiency 


and small overload capacity. 


(5) Governor regulation is somewhat inferior to 


that of Francis turbines. 


These factors should receive due consideration in 


selecting high speed turbines. 
the advantages overbalance the disadvantages. 


In most cases, however, 


Fre- 


DATA ON VARIOUS INSTALLATIONS OF PROPELLER RUNNERS IN AMERICA AND EUROPE, 


1167 


runner vanes, perhaps also close behind the entrance 
tips in runners with high peripheral velocities. The 
formation of the void results in the freeing of gases in 
the water (chiefly oxygen) which attack the material of 
the vanes.”’ 

Owing to the non-uniform distribution of the veloci- 
ties in the draft tube, a mathematical analysis of the 
conditions occurring therein, with the object of deter- 
mining the suction height producing cavitation, is diffi- 


E, EUROPEAN; C, 









































































































































TABLE I. 
CANADIAN ; ?, "GUARANTEED TESTS 
Designation Size Head Specific No. of ys ag ml be 
and Location Power Ft. Speed R.P.M. | Blades Maker Type Per Cent Tube, eto. 
‘Anson Plant 1500 Hp. 20 143 150 6 Cramp Moody Diagonal sh 
E = I. B. Karistad | Kaplan 86 - 67" 
Lille Edet D=19 ft. 21.3 144 62.5 4 oe 
11,200 Hp. Siettanien t . ae 
c 
LaGabelle 8 eee . 60 125 120 Cramp Moody Diagonal Moody-Complete Central 
’ Pe Core 
Smith Paper Mills | 350 Hp. 8 8 creap moty Dagened 
Guastete Pewee Go." 26 Se. 56 153 138.5 © Cramp Moody Diagonal 16 in. Model 85 per cent 
’ De 35 in. Model 88.5 per cent (Holyoke) 
2200 Hp. 13 152 80 4 Allis-Chalmers | Nagler 
E 
Viereth 2000 17.4 89 75 4 
950 6.6 "161 Neumeyer Kaplan 
i ——}—— : % x 
Velm 2 ft. 9.8 151 - 173] 480 3 
35 Bclip. Kaplan 85 
E 
Podebrady 5.9 ft. 8.2 Max. 4 
275 Mex.B.Hp. 4.9 Min. ——— +s Onn 
E 
Gorizia 5.9 ft. 16.4 315 4 
1000 B.Hp. nate 
~ sing 
Kromeriz 7.2 ft. 14.4 141 214 4 
1000 B.Hp. — 
Forsvioh = 100 Ep. 10.3 162 300 4 eeetiain oa 
Gelve = 536.3 Hp. 13.8 218.5 375 4 Kaplan | Max. 68.2 mat iv 
plan Max. 88.2 Automatic Station 
371.6 Hp. 11.2 235 190 “tte Hp. Kaplan Tube 
——" ff. per cen 
Plainwell Dam & st. = 12 145 164 4 Allis-Chalmers | Nagler 86 - 87 White Hydraucone 
Geddes 4 Allis-Chalmers Nagler 86.7 Williams Draft Tube 
Geddes 3 Allis-Chalmers Nagler whee 82 sabdilied White Hydraucone 
Chebdo: bs ss 600 Hp. 15 200 4 Allis-Chalmers Negler. | 67 White Hydrancone 
Green Is. ee 13 80 4 Allis-Chalmers | Nagler White Hydraucone 
| Mosinee, Wis. o 125-3 6 ae 21 1384 4 Allis-Chalmers Nagler | 91 ‘Thite Hyaraucone pos) 
Wynau = 2700 Bp. 17 165 107 - Vevey ne ie Rane se 
Bete 10 ft. 10 in. 8.2 195 ‘ 85 
Seibenbdrunn = 6 ft. 3 in. 20.3 212 250 Voith are Sn Cae) 
400 Hp. 
; a See 8 i = Bees) Oe $5 fb 
Matte 290 Hp. 11.25 165 200 2 Bell Bell 80 * 
328 Hp. 216 250 7 * Serew type Blades 180° 
50KL - 36 = 1 ft. 6 in. 47 Lawaczeck 
" 4 Lawaczeck 87.6 * Conical Tube 
45KL - 13 1 ft. 9 in. 92 4 Lawaczeck Lawaczeck 87.5 * 
7 ¥ 7.5 Curved Tube 
5OKL - 38 1 ft. 6 in. 118 Lawaczeck Lawaczeck 87 * 
134 
lal 6 80 
Tlinois Northern [800 Hp. ai oe 
Utility Co. . : a = 

















quently, the maximum return on a plant results from a 
combination of Francis and propeller wheels. 


SETTING FOR PROPELLER WHEELS 


Settings of propeller wheels must receive careful at- 
tention if the troubles arising from cavitation are to 
be avoided. It is found that to prevent cavitation, the 
propeller wheel must have a lower setting than that used 
for Francis turbines. Experience indicates that the 
higher the suction head, the more favorable are condi- 
tions for the occurrence of cavitation, which is caused 
by the centrifugal force of the whirling water attaining 
a magnitude which is greater than the static pressure 
in the draft tube, thus forcing the water column to break 
intermittently. According to D. Thoma,’ ‘‘Void spaces 
are formed, at first, probably behind the exit tips of the 


cult to make. However, where tests have been con- 
ducted on the model of a runner to be used in a cer- 
tain installation, observations of the draft head pro- 
ducing cavitation in the case of the model enable one 
to predict the draft height which will produce cavita- 
tion in the prototype, if all the quantities are increased 
according to the laws of dynamic similarity. Thus 
If H, = elevation of runner model above tailwater 
H, = barometric pressure minus vapor pressure 
of the water. 
Then H, — H, = the reserve pressure. 
Raising the headrace level increases the flow of water 
and reduces the dynamic pressure in the runner. Now, 


if cavitation occurs with a head of H:, then the pressure 
must have been reduced an amount equal to H, — H,. 
This dynamic pressure reduction is proportional to the 
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increase in H, if the angular velocity is changed pro- 
portionately to /H. The laws of dynamic similarity 
indicate that the same conditions for cavitation will 
exist as long as the coefficient of cavitation k is a con- 
stant: where k = (H, — H,) ~+ H = constant. The 
above equation determines the maximum elevation of 
the runner for steady conditions. To allow for unsteady 
conditions that may occur, such as rapid closing of the 











FIG. 1. VANE ANGLE OF KAPLAN TURBINE BLADES CAN BE 
CHANGED TO SUIT CONDITIONS 


gates, the turbine must be set several feet below that 
computed by the equation. 


PROPELLER TURBINE INSTALLATIONS 


Table I lists the more important propeller turbine 
installations here and abroad, and indicates the size of 


KAPLAN Ns5>600 WiTH NORMAL LOAD. WITH MAK LOAD No= 735 
KAPLAN No5=75° WITH NORMAL LOAD. WITH MAX.LOAD Ns* 


TURBINE 


EFFICIENCY Jo 
$ $8 8 


8 


o 
0 O14 02 03 OY OF 06 OF 08 OF LO I 12 613 4 LF 


Load 
FIG. 2. COMPARISON OF EFFICIENCIES OF 2314-IN. KAPLAN 
WHEEL, 2514-IN. FRANCIS WHEEL AND OTHERS 


the units, specific speed, number of blades, efficiency, 
and so on. 
EvuROPEAN TURBINE RUNNERS 

The Kaplan turbine shown in Fig. 1, was invented 
by Prof. Viktor Kaplan of the German Technical Uni- 
versity. It employs movable vanes so controlled that 
the vane angle’ is always approximately that for the best 
efficiency with the available hydraulic conditions. In 
the latest designs four radial blades are used; their cir- 
cumferential length is about two-thirds of their pitch. 
These blades are attached to a servo-motor, operated by 
oil pressure. The control mechanism is located in the 
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boss (see Fig. 1) which is entirely filled with oil to in- 
sure good lubrication. The diameter of the boss is about 
one-third the diameter of the blade tips. 

Because of its-rather flat efficiency curve, the great 
advantage of this turbine is its economy of water at 
part load (see Fig. 2). Another desirable feature is its 
high efficiency, with over 50 per cent overload. In tests 
on models of the 11,200-hp. turbines for the Lilla Edet 
plant of the Swedish government, a maximum efficiency 
of 89 per cent was obtained, and efficiencies above 75 
per cent for outputs between 4000 and 19,000 hp. A 
imore detailed description of the tests is given by Elov 
Englesson® in the articles mentioned below.* 

Kaplan turbines cost more than the other high speed 
turbines, but the excess decreases as the diameter is in- 
creased. A cost comparison of fixed blade and Kaplan 
turbines on the basis of equal runner diameters, shows 
the excess cost of the latter to be 30 to 75 per cent. 

Kaplan turbines are in use under a 56 ft. head in 
Czechoslovakia, although to avoid the danger of cavita- 
tion, the limit is set at 50 ft. Specific speeds up to 220 
have been used under 15 ft. heads. 

According to some American engineers,’ the complex 
mechanism of the Kaplan turbine makes it unsuited for 
American standards of ruggedness. These claims, how- 
ever, cannot be substantiated until more data are avail- 
able, regarding the operation of these machines in prac- 
tice. 

Lawaczeck turbine runners have been developed main- 
ly by Nydqvist and Holm, of Trollhatten, and the Fyn- 














FIG. 3. LAWACZECK TURBINE RUNNERS 


shyttan Co. They closely resemble the high speed cen- 
trifugal pump impeller, as shown in Fig. 3. The water 
receives an initial whirl from the guide vanes, enters the 
runner through an annular passage and, as it approaches 
the axis of the runner, its velocity increases. By proper- 
ly shaping the blades, the entering water is undisturbed 
and its whirling component at exit from the runner is 
entirely eliminated. The specific speed is affected by 
the entrance angle only. Although this turbine was or- 
iginally developed for low heads, it can be adapted to 
high heads by suitably changing the inflow angle. 
Lawaczeck turbines are designed so that the best 
efficiency occurs when the discharge is axial. Conse- 
quently efficiency decreases rapidly with decrease in 
load; this is readily seen from the characteristic curves 
of Fig. 4, which compares a Kaplan and a Lawaczeck 
turbine. The Lawaczeck turbine is best adapted to plants 
where it can be utilized to carry a constant base load, 
while other turbines are employed to carry the load 
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fluctuation. 


Its peak efficiency is as high as that of 
any propeller turbine and its simplicity of construction 


makes it comparatively inexpensive. At the Lilla Edet 
plant already referred to, Lawaczeck turbines carry the 
base load and Kaplan turbines the load fluctuations. 
An interesting development made possible by the 
low cost of these turbines is at Munich on the Isar River, 
where six Lawaczeck turbines under a 10-ft. head drive 
six series connected centrifugal pumps. The discharge 
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LAWACZECK TURBINES 


from the last pump is under a head of 500 ft., and is 
utilized for driving an impulse wheel direct connected to 
a high speed generator. An overall efficiency of 55 per 
cent is attained, but the total cost of machinery was 
one-third that of low head turbines with individual 
generators. Likewise, the cost of buildings was con- 
siderably reduced. 








TABLE II. COMPARISON OF BELL AND JONVAL TURBINES 
AT BERNE 
Old Jonval turbines New High 
Speed tur- 
bines. 
Maximum Output under 3 m. head 130 h.p. 320 hepe 
Revolutions per minute 28 214 
Specific speed r.p.m. (metric) 95 970 
Aggregate electrical output 210 k.w. 630 k.w. 
Efficiency of turbines 15% 85% 
Overall efficiency (water to 
electrical energy) — 57% 81% 

















Theodore Bell & Co. of Lucerne, Switzerland, manu- 
factures high speed turbines of the pure screw type. 
Figure 5 shows the form of runner. Two blades of 
helical outline are used and each blade extends over 
half the circumference of the hub. The runner diameter 
is slightly greater at the discharge end than at the inlet 
end. By stream-lining the hub, the possibility of a dead 
water space being formed below it is eliminated. For 
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specific speeds of 154 and 242 the manufacturers claim 
an efficiency of at least 89 per cent. : 

Three of these turbines were installed at the Berne 
hydro-electric station in Switzerland in 1922. This plant 
was built in 1879 and was equipped with Jonval tur- 
bines. Table II gives an interesting comparison of the 
old and new units.® 

At the present time the Bell turbines at the Berne 
plant are being run below best speed. They are fur- 
nishing electricity at 40 cycles, the frequency used in 
that district, but later 50 cycles is to be generated. In 
Fig. 6 are presented the test results obtained with these 
turbines. The electrical generator delivered current at 




















FIG. 5. BELL TURBINES HAVE TWO HELICAL BLADES 
FIG. 7. ESCHER-WYSS PROPELLER RUNNER HAS MANY 
BLADES AND LARGE HUB DIAMETER 


40 cycles and 50 cycles and the tests were made with 
four different gate openings. The efficiency is plotted 
against specific speed in metric units. On the same sheet 
are presented the test results obtained with the model 
turbine and draft tube, at the builders’ testing flume. 
The diameter of the model was 50 em. (19.68 in.) and 
the diameter of the actual wheel 170 em. (66.92 in.). 
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The éfficiency of the full size wheel was about 3 per 
cent higher at all specific speeds. According to the 
manufacturers, increasing the wheel diameter increases 
the efficiency, and a wheel with a diameter of 3.5 to 4 m. 
(173.8 to 157.48 in.) would haye a maximum efficiency 
of 92 to 93 per cent. 
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FIG. 8. COMPARISON OF CHARACTERISTIC CURVES OF SEV- 
ERAL PROPELLER TURBINES 











Other European manufacturers producing high 
speed turbines are Escher Wyss & Co. of Zurich, J. M. 
Voith, the Vevey Machine Co. and the Storek Co. of 
Brunn. These manufacturers have all been active at 
one time or another in the development of the Kaplan 
and Lawaezeck turbines, but are now manufacturing 
turbines of their own design. Figure 7 shows a runner 
designed by Escher-Wyss that is distinctive because of 
the number of blades and the large diameter of the hub. 
The efficiencies of these turbines range from 82 to 87 
per cent.* It is probable that this range would not be 
so great if the same draft tube had been used in all 
the tests. In Fig. 8, the characteristic curves of sev- 
eral high specific speed turbines are compared. 






















2Water Power Research. Trans. First World Power 





Conf. 

8Chief Designer, A. B,. Karlstads Mekaniska, Verkstad, 
Verkstaden, Kristinehamn, Sweden. 

4Canadian Engineer, Jan. 5 and 12, 1926. 

Kaplanturbine Eller Propellerturbine-Sartryck Teknisk 


Tidskuft, 1925. 

Kaplanturbinen oder Propellerturbinen-Wasserkraft-Jahr- 
buch, 1924-25. 

5Mech. Engng. April, 1925, Symposium High Specific 
Speed Hydraulic Turbines. 

6 Engineering, Vol. 121. Jan. 15, 1926. 


Brine Spray System Best for 
Meat Storage 


WALL SPRAYS SAVE Sp:ce. By Josepu F. STALEY 
BrInE BuNKeERS CAN BE REMODELED AT MODER- 
ATE Cost TO GIvE MopERN INSTALLATION But 


EAT PRODUCTS require cold storage and taken 
together constitute one of our largest cold storage 
commodities. For this service where temperatures are 
carried at freezing, or above, the brine spray system 
is considered a standard, replacing coils and other sys- 
tems formerly in use, and where brine bunkers are 
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GENERAL ARRANGEMENT OF A BRINE SPRAY SYSTEM 
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GO already installed they can be transformed at a medium 
cost into a modern spray system. 

60 In these bunkers the hot air duct is on one side, 

reaching within 24 in, of the ceiling, while on opposite 

70 side the cold air duct extends upward 6 in. to keep the 

= brine from running over. Piping for brine sprays is 

_ o” LAWACZECK placed on the floor next to hot air duct, and should be 

a ESCHER- WYSS ample to allow for 11 lb. pressure at the spray nozzle. 

. KRISTINEHAMN Every 6 ft. a %4-in. nipple 3 in. long should be welded 

7 ip Bye into the pipe and threaded so that the sprays may be 

screwed. Pipe is so placed that sprays set at about 45 

30 deg., depending upon the height and width of the bunk- 


er, which usually run from 6 to 9 ft. high and from 20 
to 30 ft. in. width. Air passes through the spray and 
the secret of this system is to break the brine into as 
fine a mist as possible. 


BrinE SHouLD Not Ger Too Conp in Air Duct 
In a room that is not overcrowded 20 deg. brine will 
produce a room temperature of 32 deg. F. in 24 hr. 
Brine spraying over in the cold air duct must be care- 
fully guarded against. The safest way of ayoiding 
this is to build a baffle A as shown in Fig. 1, allowing it 
to reach over the duct at least 12 in. and still allow a 
space of at least 18 in. below for the free passage of 
air. This will keep brine from dripping on product 
below. 


PROPER CIRCULATION Is IMPORTANT 

The manager of a certain plant informed me that 
whenever they would hang leafiard in a certain cooler, 
the lard in one side of the cooler would stay sweet, while 
that on the other side would sour, causing a considerable 
loss. Upon investigation the leaflard cooler proper was 
found to be 28 ft. wide, while the bunker was but 14 ft. 
wide. Part of the bunker had been taken away to make 
room for a conveyor, allowing the air to circulate over 
only half of the cooler, while on the other half the air be- 
came foul, allowing lard to spoil. A deck or baffle made 
from 7%-in. lumber as shown in Fig. 2 soon remedied this 
and paid for itself in three days’ time. 

Where the fan system is used to force air circulation, 
and the air discharged through a duct after passing 
over a nest of coils or sprays, operation is costly and 
there is much greater shrinkage. All meat contains a 
large percentage of moisture so that shrinkage in meat 
products is quite a problem although where properly 
guarded against can be cut down to a minimum. 

Where bunkers are used there is a considerable loss 
in space which also has to be cooled. To overcome this 
loss the modern packing plant of today installs wall 
sprays and frees this bunker space for meat storage. 
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Wall sprays take up a minimum of space and are usual- 
ly built in the center of the room in line with columns 
supporting the upper floors. The brine pan is generally 
36 in. wide, placed 6 in. above the floor and built of 
lumber with about five layers of roofers’ felt laid in hot 
insulating pitch. Cold air ducts built of 1 by 4-in. 
louvers set vertical to form a W extend 24 in. above the 
pans and prevent brine spraying out on floor. Above 
the louvers, the box is built solid to within 18 in. of the 
ceiling. Sides are built with 2 by 4 uprights spaced at 
14 to 16 in. in centers with two layers of %-in. tongue 
and grooved lumber nailed on both sides. The inner 
side receives a heavy coating of insulating pitch, while 
the outer side is painted. The top is left open to draw in 
the warm air which travels down through the mist of 
brine. Sprays are placed 36 in. apart, 8 lb. pressure 
giving very good results with the brine pipe placed on 
top and sprays pointing straight down. Spray boxes 
should not be over 30 in. wide to allow the pan to ex- 
tend 3 in. wider on each side. 

Where calcium brine is used on the spray system an 
evaporator must be installed to avoid the waste of brine. 
Where salt is used, it is usually cheaper to waste the 
excess brine and add more salt as needed to bring brine 
up to the required strength. 


Notes from the World Power 
Conferenceat Bale, Switzerland 


HIEF among the subjects discussed were the in- 

terconnection and related development of hydraulic 
and thermal power plants, the correlation of develop- 
ment of waterways and power stations, use of electric 
power for railways, use of electric power in agriculture 
and the interchange of power between districts and be- 
tween countries. The papers and discussions were 
largely concerned with developments in Sweden, Den- 
mark, Belgium, France, Switzerland and Germany, al- 
though several papers were presented on Italian, Japan- 
ese and American conditions. 


HypraAULIC vs, THERMAL STATIONS 

In comparison of hydraulic and steam developments, 
it was felt that, for small plants and for use under 2000 
hr. a year, the steam plant would generally be more 
economical, partly because of the high development and 
installation cost for hydraulic plants, partly because a 
long-distance, high-voltage transmission line does not 
show economy for less yearly service than 2000 hr. From 
2000 to 3000 hr. a year, each case should be examined 
on its merits, considering first cost, fuel and operating 
costs. Above 4000 hr. a year service, it was thought 
that hydraulic power would usually prove cheaper, if 
available without too long transmission and if the power 
factor is high, say 60 per cent or over. 


- Base Loap Best Carriep By STEAM 

If the amount of hydraulic power is not quite vari- 
able, it may be better, at the economy of modern steam 
plants, to carry the base load with steam plants and 
store up water power, using it to take care of swings 
and peak loads. This keeps the steam plant operating 
at good load with high efficiency and permits the op- 
erator to take advantage of all water power available. 
Often fuel conservation may outweigh a temporary 
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advantage in cost of steam power, especially as the cost 
of fuel is always certain to advance over the period of 
the life of a plant. William E. Mitchell stated his belief 
that, with present economies, thermal power is cheaper 
than hydraulic, except in locations most favorable to 
water power development but, for the next 10 yr., the 
best policy will be to develop hydraulic plants beyond 
their primary power capacity and supplement them 
with economical steam plants at the mine mouth, or at 
heavy load centers as near as possible to mines. 

It was pointed out that, even in Switzerland, where 
much water power is available and 99 per cent of the 
power is hydraulic, serving 97 per cent of the people, 
steam plants are able to operate on a competitive basis, 
especially where excess water power is converted into 
stored hot water at high pressures, which is later fed 
to the steam boilers. 

Alfred Buchi gave figures to show that, if peak load 
is carried for 2000 to 2500 hr. a year, it can be more 
economically carried by Diesel engines than by water 
power and that the same is true for supplementary 
power needed during dry years because of short trans- 
mission distances and low first cost of plant. He advo- 
cated medium-size engines located near large load cen- 
ters, believing that 10 to 12 mi. is the limit for eco- 
nomical transmission of Diesel engine power over high- 
voltage lines. 

Advantage of the steam plant where exhaust is used 
for process work or heating was pointed out. Dr. Ad. 
Meyer believed ‘that pulverized fuel plants, because of 
high first cost, have advantage over plants burning good 
quality coal only where long service at high load factor 
is furnished or where the load fluctuations are great and 
frequent. Steam has, also the advantage of greater 
flexibility in making enlargements or changes in the 
plant but, after the first cost of the plant has been 
absorbed, water power has a much lower operating cost. 

In relating the development of water power to wa- 
ter transportation, three conditions were given: Upper 
reaches of streams where power possibilities are usually 
great and navigation of little importance; the middle 
section where both are of consequence; the lower stream 
where navigation interests are paramount and low head 
makes the desirability of power development question- 
able. Where low-head development has been attempted 
on European rivers, some of the plants have proved un- 
economical and evidence seems to point that heads un- 
der 8 or 10 ft. will not usually pay. 

Much detailed information was given as to equip- 
ment, power plants and operation of the electric rail- 
ways of Switzerland, Germany, Austria and Japan, but 
no particularly novel methods were brought out. 

In Switzerland, some 200 kw-hr. are used a year 
per person for traction; the systems are well intercon- 
nected and power is transmitted at high voltage, then 
stepped down for use on the trolleys. On trunk lines, 
heavy equipment is used but on minor lines, simple 
and inexpensive apparatus is adopted. One thousand 
five hundred v. d.c. is largely used in Europe for trol- 
ley lines but in Germany and Austria, 15,000-v. cur- 
rent at 1624 cycles is standard for the government rail- 
ways. Austria transmits at 55,000 v. and steps down 
in substations, mostly of open air type. Germany has 
500 mi. of road with 250 electric locomotives in use, also 
100 mi. of road and 82 locomotives under construction. 
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Japan has 1900 mi. of electric road, using 6.3 per 
cent of the total power developed in the country. Most 
of this is supplied by the electric companies from hy- 
draulie stations. Trolley voltage is largely 600 v. d.c., 
though recent installations have used 1500 v. and in one 
instance 1200 v. 

ELEctric POWER FOR THE FarM 


Agricultural use of power seems to be at about the 
same point in most countries, with great opportunity 
ahead. Germany uses 8 per cent of her power station 
output for farms, largely for motors, which are oper- 
ated on 220 or 380-v., 3-phase. Transmission is at 
35,000 to 110,000 v. and distribution at 3000 to 20,000 v. 
Up to 4 kw., the motors are squirrel cage type, above 
that slip ring. Consumption is 58.5 kw-hr. a year per 
person on the farms. 

Dr. E, A. White stated that in America 7.8 per cent 
of the farms are served by electric current, using 300 to 
400 kw-hr. a year per farm. 

Denmark is well equipped with rural power be- 
cause of government fostering of wide distribution. 

In Norway, 50 per cent of the rural population can 
be supplied from present lines. On 391 farms the aver- 
age consumption a year was 4300 kw-hr. per farm, 450 
kw-hr. per person, 6 to 12 kw-hr. per acre for motors 
and 72 kw.-hr. per acre total. 

Japan has the widest distribution, since 80 per cent 
of the farm houses are electric lighted. A short con- 
necting line can reach any farm from the present dis- 
tribution systems. Electric motors are coming into 
large use for irrigation and drainage, for preparation 
of rice and tea. 

Because of the wetness of fields, rice cultivation, the 
chief line of farming, cannot use traction-drawn tools 
and the small size of farms makes associated buying 
and use of machinery necessary. 


American Industry Installs Its 
50 Millionth Horsepower 


ITH THE ARRIVAL of the 50 millionth horse- 

power of productive capacity in September of this 
year, there is available in the United States a prime 
mechanical force of 425 hp. for each thousand of popu- 
lation. 

Regardless of war, depression or business cycles, the 
prime mover machinery in industry and power houses 
has increased with phenomenal regularity since the 
beginning of the present century. This increase is 
clearly illustrated in the accompanying chart and table. 
In 1900 it will be noted the number of installed horse- 
power in the factories was 9,788,000, while that in- 
stalled in public utility plants was 3,000,000, less than 
1% as much. In 1926, the number of horsepower in 
factories had only increased to 19,500,000 or about twice 
that in 1900, while the power in public utility plants 
rose to 30,500,000, a ten-fold increase. Figured on a 
basis of horsepower per thousand population, the total 
horsepower has .increased from 168 in 1900 to 425 in 
1926. 

The latter figure of 425 compares with 310 hp. for 
Great Britain, and immediately suggests one reason for 
the present disparity in the prosperity of the two 
countries. 
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While the grand total of power is growing at a 
regular rate, the installation of prime movers in the 
factories themselves has reached its peak, and during 
the last few years has shown a slight decrease. 

In the chart, the various types of machines are indi- 
cated one on top of the other. The unshaded part rep- 
resents the power house housing of industry. The 
shaded part shows the power houses of the electric light, 
power and railway companies. Motors operating on 
this public utility power are not shown, the purpose of 
the chart being to show prime power rather than factory 
production. Stated in tabular form, the growth of 
mechanical aid to mankind in America has been as 
follows: 
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Prime Movine MAcHINERY IN THE UNITED STATES 
Thousands of Horsepower 

wactenten Public Utilities Total 
3,000 12,778 
8,450 25,250 


Per 1000 
Population 


168 hp. 
275 hp. 


Date 
Jan. 1, 1900.. 9,778 
Jan. 1, 1910. .16,800 
Jan. 1, 1920. .20,062 20,050 40,112 379 hp. 
Sept. 1, 1926. .19,500 30,500 50,000 425 hp. 

Expressed in percentages of the total, the installation 
in the plants of the electric light and power companies 
is as follows: 
Jan. 1, 1900 
Jan. 1, 1910 
Jan. 1, 1920 
Oct. 15, 1926 


2314% of all prime movers 
3314% of all prime movers 
50% of all prime movers 
61% of all prime movers 
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Calculating Receiver Pressure for 
Compound Engines 


REFERRING to the article on receiver pressure for com- 
pound engines in the issue of August 15, it has occurred 
to me that some readers may be interested in the 
methods for calculating the proper receiver pressure 


from the theoretical indicator diagram. I used this 
method based on Boyle’s law several years ago, when 
an indicator was not available, and found it of consider- 
able value. 

In the plant were three cross-compound engines 2414 
by 5214 by 36 in., direct connected to gas compressors 
used on gathering lines in the gas field and run at from 
15 to 90 r.p.m. These engines had no governors, the 
speeds and cutoffs being regulated by hand. The 
eylinder ratio was 5 to 1, with a receiver volume of 24 
eu. ft. which made its volume 21% times that of the high- 
pressure cylinder. Cutoff was usually at % in the high- 
pressure cylinder and at 14 stroke in the low-pressure. 
Steam pressure initial was 165 lb. absolute and vacuum 
24 in. or about 3 Ib. absolute. 

In order to construct the theoretical indicator dia- 
gram we have to remember that, in a cross-compound 
engine, the cranks are usually set at 90 deg. so that the 
low-pressure card has to be off-set half its length from 
the high-pressure card as shown in the illustration. The 
expansion and compression curves are constructed on 
the assumption that the action is under Boyle’s law, 
that is P X V = a constant. We start by drawing a 
vertical line to represent steam pressure and a hori- 
zontal line to represent volumes. Since the ratio of 
cylinders is 1 to 5, we begin by assuming that the length 
of the low-pressure card will be on a volume scale 5 
times that of the high-pressure in order to have the 
length of strokes come the same on the figure which we 
are to construct. On the 165-lb. pressure line we run 
out from the right-hand of the diagram a line repre- 
senting % of the stroke and, as cutoff is at %, the 
absolute pressure at the end of the stroke will be 4% 
the initial pressure or 55 lb. The curve BC is drawn, 
making pressure times volume a constant at all points, 
line AB being steam line and the BC the expansion line 
for high pressure. 

Next to determine is the terminal pressure in the 
low-pressure cylinder. Since there are three expansions 
in the high-pressure and the low-pressure is 5 times the 
volume of the high-pressure, the total expansion will be 
3 by 5 or 15 and the terminal pressure will be 1/15 
the initial pressure or 11 lb. As cutoff is at half stroke 
in the low-pressure, there will be 2 expansions and the 
pressure at cutoff in the low-pressure will be twice the 
terminal pressure or 22 lb. This gives us the means 
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of drawing the expansion line FG for the low-pressure 
cylinder. The back pressure line, LH will of course be 
at 3 lb. absolute and the admission line EN also MA 
will be vertical. Compression line on the low-pressure 
cylinder NL can be drawn in rather by guess work as it 
affects the area of the card but little and it is assumed 
that compression in the low pressure cylinder is up to 
admission pressure at E. 

To determine the pressure at D in the receiver after 
the high-pressure exhaust valve has opened, we have to 
consider that there will be contained in the high- 
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pressure cylinder and the receiver a volume of steam 
1 which was at 55 lb. at point C and a volume of steam 
214, which is to be at 22 lb. at point F. We have then 
55 X 1+ 22 X 2% and the sum divided by 34% gives 
total volume of 31.43 lb. as the pressure at D. During 
high-pressure exhaust, the volume in the high-pressure 
cylinder and receiver are reduced by half the volume 
of the high pressure cylinder so that the total volume 
at point E is 24% + % or 3, and since PV at C is equal 
to PV at E, we have P at E times 3 equals 31.43 « 314 
which solves out that the pressure at E is 36.67 lb. 
Where compression in the high-pressure cylinder 
shall begin is a matter of judgment, and we have 
assumed that we would start the compression at 0.8 
stroke at which point the pressure would be 25.1 lb. as 
shown on curve EF and the compression at 95/100 
stroke, when admission occurs, would be 88 lb. It may be 
noted in passing that, if the product of pressure 36.67 at 
E times the volume at that point be checked against that 
of the pressure 22 at F times the volume at that point, 
Boyle’s law will not be quite fulfilled, since the pressure 
at F starting from E with an expansion according to 
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Boyle’s law would work about 21.6 lb., but this error is 
not sufficient to be of great importance. We have now 
been able to construct the theoretical indicator diagram 
for the high-pressure and low-pressure cylinders. The 
pressures are to the same scale for both diagrams but it 
must be remembered that the horizontal width of the 
high-pressure diagram represents a length of stroke of 
36 in. but a volume of only 1, while the length N to G on 
the low-pressure diagram represents also a stroke of 36 
in. but a volume of 5. It now remains to determine what 
our average receiver pressure will be, also whether the 
proportion of work in the high-pressure cylinder to that 
in the low-pressure cylinder is reasonable. For the mean 
forward pressure in the high-pressure cylinder along 
ABC, we can use the regular formula as follows: 
m.f.p. = initial pressure ~ ratio of expansion and X 1 
plus the hyperbolic logarithm of the ratio of expansion. 

In this case it works out that m.f.p. equals 165 X 3 
~ (1 + 1.0986) equals 115.5 lb. 

Determination of the back pressure in the high- 
pressure cylinder is not so easy. We must find the area 
under the line DE, that under the line EK and that 
under the line KM and then get the average height of 
these areas. The area under a hyperbolic curve of ex- 
pansion is solved from the formula: mean forward 
pressure = initial pressure < hyperbolic logarithm of 
the ratio of expansion ~ (ratio of expansion minus 
one). For the curve D to E the ratio of expansion is 
36.67 divided by 31.43 or 1.167. The hyperbolic logar- 
ithm as found from a table of such values is 0.157, and 
we have 36.7 0.157 divided by 0.167 equals 34.5 lb. 
In like manner for E to K, the ratio expansion is 1.57 
and the mean forward pressure 29 lb. and from K to M 
the ratio of expansion is 314 and the mean pressure 
44.1 lb. To get the area under DE we then multiply the 
mean pressure by its proportion of the stroke and the 
like for EK and KM. Then take the sum of these 
products, or 344% < 0.5 + 29 * 0.3 + 441 * 0.2 
which gives us a total of 34.77. As the length repre- 
sented is 1, this will be the value for the mean back 
pressure in the high-pressure cylinder and the mean 
effective pressure will be the mean forward pressure 
115.5 — the mean back pressure, 34.77 or 80.3 lb. By 
the rule for mean pressure under a hyperbolic curve, 
we find that the mean pressure for EF, where the ratio 
of expansion is 1.67, is 27.93 and the mean pressure for 
FG, where the ratio of expansion is 2, is 15.26. We then 
have 27.93 &* 214 + 15.26 & 2% and the sum of these 
products is divided by 5 which works out to a mean 
forward pressure of 21.59 lb. The mean effective pres- 
sure will be this amount minus the 3 lb. back pressure 
or 18.59 lb. Average pressure in the receiver will be 
fluctuating but can be solved nearly enough by taking 
the average for the mean pressures on DE and EF 
which works out to 31.21 Ib. 

In each cylinder, the horsepower developed will Le 
in proportion to the mean effective pressure times the 
square of the diameter, hence the ratio of power will 
be the ratio of 84.3 x. 3414 squared to 18.6 x 5214 
squared. Working out this ratio we find that it is 0.817, 
or the horsepower developed in the high-pressure cylin- 
der will be about 0.8 that in the low-pressure, which is 
nearly enough a balance for practical purposes. 

Sugar Grove, Ohio. H. Cooney. 
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Dust as a Fuel Possibility 


CoNSIDERABLE speculation and comment has been 
caused by the Department of Agriculture by operating 
an auto engine on grain dust. Although it operated 
very feebly, the event is heralded by some papers as 
‘‘epoch making.’’ One paper asks, in a humorous vein 
I presume: ‘‘Can one hope that some day a few minutes’ 
use of the vacuum cleaner will furnish the fuel needed 
to make the week-end trip in the flivver?’’ 
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Probably in a few isolated instances, it will some 
day be possible to utilize dust economically as an ex- 
plosive fuel, but I have my grave doubts. It is true 
that dust explodes and that with each explosion, force 
is exerted and some power is available. The force is 
considerable too, in a few cases, as with flour dust, coal 
dust, grain dust, ete., nevertheless the natural sup- 
ply of dust, even in the ‘‘dusty industries,’ is very 
small, and hardly sufficient for serious power considera- 
tion. The only possibility of dust utilization, as I see 
it, would require the grinding of grain, starch, sugar, 
ete., into very small dust particles and then utilizing 
it in the same way that Diesel tried to use coal dust in 


his engine. 
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It is commonly believed that a pound of gun-powder 
or a pound of nitro-glycerine, or TNT, contains more 
energy than a pound of coal, but this is not so. A 
pound of coal contains more energy than a pound of 
any of the high explosives. The same is true of grain 
dust; a pound of grain dust contains less energy than a 
pound of coal or a pound of oil. Therefore by using 
dust we are not getting something for nothing. 

Trying to determine the energy in dust explosions, I 
have done some figuring, basing my computations on 
data found in books and other published mediums. Con- 
sulting the book, ‘‘Dust Explosions,’’ by Price & Brown, 
I find that flour dust when ignited in a closed chamber 
or room will create a pressure of 12.7 lb. per sq. in. 
Right there, however, the figures stop and nothing 
further is said concerning the enormous power wrapped 
up in this high pressure gas which may create so much 
havoc and money loss. 

Slide rule computations show that where the pressure 
is 12.7 lb. per sq. in. in a room 10 by 10 by 10 ft., or 
1000 cu. ft., the air after expansion would occupy a 
volume of 1560 cu. ft., or an increased volume of 56 
per cent. I find that each cubic foot of the converted 
gas has a capacity for doing 380 ft.-lb. of work. In 
other words, if all of the energy in the room 10 by 10 by 
10 ft. could be concentrated on a body weighing 1 t., 
or 2000 lb., it would lift that weight of 1 t. to a height 
of 190 ft. In other words, it would be able to throw 
10 men, each weighing 200 lb., to a height of 190 ft.; 
or, one man weighing 200 lb. to a height of 1900 ft. 

Curves resulting from the above computations show 
the relation between the pressure due to dust explosions 
and the amount of work that each cu. ft. of air will 
do, depending upon the initial pressure developed dur- 
ing the explosion. 


Newark, N. J. W. F. ScHapnorst. 


Closer Supervision Needed in Power 
Plants for Best Operation 


IN ONE plant that came under my observation, there 
were three 625-hp. water-tube boilers operating all the 
time under heavy load. When load conditions permitted, 
one boiler was taken off the line for cleaning. The 
cleaning of tubes was done by means of a mechanical! 
cleaner, and considerable scale was removed at each 
cleaning. After two days’ work, the chief, having given 
it a hurried and superficial inspection, assumed tuat the 
boiler was clean. But in time, considerable trouble de- 
veloped due to tube failures and bags which appeared 
on the rows of tubes next to the fire. 

One day when the load was slightly heavier than 
usual, a tube in one of the boilers burst. This boiler 
had been cleaned over the week-end. While making 
repairs, one department which used steam in manufac- 
turing operations had to be shut down in order to re- 
duce the load to an amount that could be handled by 
the two remaining boilers. The chief was called into 
the office to account for the shut-down, and after a 
heated argument stated that he had no time properly to 
supervise the boiler room crew so long as he was called 
upon to lay out work for pipe fitters, carpenters and 
electricians all over the mill. He produced from rec- 
ords a requisition that had been sent in a year before 
asking for an extra engineer to supervise repairs in the 
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power plant, and reminded his employer that no con- 
sideration had been given this request. He also pointed 
out that increased production had placed 100 per cent 
over load on the boilers, doubling the steam require- 
ments of five years before, when he had been employed. 
As interruption in the power supply caused serious 
production losses, the employment of an assistant, who 
should devote all of his time to the power equipment, 
was agreed upon. At the end of the first week, after this 
change, No. 1 boiler was opened for inspection and clean- 
ing. The engineer noted that the cleaner was run 
through a few tubes rather quickly, and knowing the 
boiler to be dirty, investigated the matter. Picking up 
the cleaner, he placed it in one of the tubes and found 
that although the tube was dirty, there was at least 14 
in. clearance around the body of the cleaner. Now, for 
any cleaner to be effective, it must be large enough at 
the greatest diameter to fill the tube completely after the 
scale is all removed. This makes it impossible to ad- 
vance the cleaner in the tube until all scale ahead of it 
is removed. He therefore had a ring which formed a 
close fit in the clean tube shrunk on the outer end of the 
body. After putting the cleaner back into service, he 
ran it into one of the tubes that was supposed to have 
been cleaned by the boiler cleaner. To his surprise, it 
took about three minutes to run it through, indicating 
that considerable scale remained after the first cleaning. 
Under the new conditions, four wheelbarrow loads of 
scale were removed for every one formerly. The en- 
gineer was so pleased with this result that he decided 
to examine the tube that had failed when it was supposed 
to be clean. He had it taken to the machine shop and, 
starting at the end that was directly over the fire when 
in use, he cut three 2-ft. lengths off of it. This per- 
mitted more thorough inspection. He noted that this 
part of the tube had scale over \% in. thick although the 
cleaner had been run through the day before the failure 
occurred. Scale had been knocked off in some places by 
the cleaner.. But since the cleaner was now fixed so 
that all scale had to be removed before it could be pushed 
through, it was impossible to be mistaken regarding the 
condition of a tube after the cleaner had gone through. 
As this work of cleaning had, in the past, been done 
principally by unskilled help without any supervision, a 
cleaner had been used that was too small for the boiler 
tube, without causing the operators to suspect the trou- 
ble that might be brought about. The slight saving 
made on the payroll by the company’s former policy 
was only a fraction of the losses that they sustained 
through tube failures, since three different sources of 
loss existed; namely, increased fuel consumption due to 
dirty boiler tubes, cost of tube renewal, and production 
loss. It is claimed by firms who make and sell equip- 
ment for boiler cleaning, that only an eighth of an inch 
of scale on the tubes will cause an increase of fuel con- 
sumption of 5 per cent. Since the plant in question 
spent over $100,000 per year for fuel, the possible loss 
from improper cleaning of boiler tubes far exceeded 
the salary of the additional engineer. 
Springfield, Mass. A. F. SHEEHAN. 


Don’t ENVY that big fellow and his job. If he’s there 
to stay, it’s a pretty safe bet that there’s a good reason 
for his being there and ninety per cent of the good 
reason is that he worked hard to get the job by deliver- 
ing the goods. 
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Some Massachusetts Examination 
Questions 


I WOULD APPRECIATE answers to the following ques- 
tions: 

1. A boiler has three lugs on each side. Which lug 
carries the most weight? 

2. How would you test a check valve to know 
whether it was tight, on a low pressure boiler, if the 
plant was shut down in the summer, having been told 
to get everything ready for the winter heating season? 
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Fig.2 
FIG, a AVOIDING UNEQUAL PRESSURE .ON A THREE POINT 
SUPPORT BY CUTTING OUT CENTER SUPPORT AND SUSPEND- 
ING FROM TWO POINTS LOCATED NEARER TOGETHER 
FIG, 2. AVOIDING UNEQUAL PRESSURE ON A THREE POINT 
SUPPORT BY USE OF AN EQUALIZER BETWEEN TWO OF THESE 
SUPPORTS 




















3. On what basis is the safe working pressure found 
in a Manning boiler? 

4. How would you determine the limiting speed of 
a flywheel? Is the limiting speed based on the r.p.m. 
or the size of the wheel ? 7. i. 

A. Settling of the setting may throw most of the 
weight upon the center support or any two of the sup- 
ports. A three point support, where the points are 
located in line, is not a good construction because of the 
likelihood of unequal settling of the setting. 

Where more than two lugs are required on a side it 
is recommended that four, placed in pairs, be used. In 
this case the lugs should not be more than 2 in. apart. 

If the boiler has been furnished with three lugs, the 
center one may be discarded and the boiler hung from 
an I beam which could be either hung from above or 
supported on the setting on two supports. In this case 
the proportionate distances between the centers of the 
lugs and the new points of suspension or support should 
be as shown in Fig. 1. Another method is to supply 
an equalizer in the shape of an I beam connecting two 
of the three supports as shown at A in Fig. 2. ‘In this 
ease the supports, as changed, will be located at A and 
B. 

2. The best way to test a check valve attached to a 
fow-pressure boiler which is not in operation, is to dis- 
connect the pipe line at some point beyond the check 
valve and use hydrostatic pressure of an amount called 
for by the specifications of the maker or at least slightly 
above maximum working pressure. We could answer 
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this question better if you would submit a sketch of the 
connections and showing the relation of check valve and 
boiler. 

3. The calculation of the safe working pressure in a 
Manning boiler is based upon the strength of the barrel, 
that of the firebox wrapper sheet, and that of the stay 
bolts in the fire box. The assumed tensile strengths of 
these parts are, of course, modified by factors of safety 
which are based upon practical experience. 

4. The limiting speed of a flywheel is based upon 
the rim speed, which includes as factors the r.p.m. and 
diameter of wheel and the tensile strength of the ma- 
terial used. The limiting allowable velocity of a cast 
iron flywheel rim is usually assumed to be 6000 ft. per 
min. The formula from which the limiting allowable 
velocity may be calculated is: 

‘Tensile strength ~ factor of safety 





V = 1.6 





Weight per cu. in. 
If the material is cast iron and assuming the tensile 
strength to be 10,000 lb. per sq. in. and the factor of 
safety to be 10, we would have 


6000 
16 /—— = 100 ft. per sec. 
0.26 


For steel casting, assuming a tensile strength of 
60,000 lb. per sq. in. and a factor of safety of 10, the 
limiting allowable speed is 

6000 
V=16 /|—— = 233 ft. per sec. 
0.28 

Where the flywheel is not solid, as when it is made in 
halves or is sectional, the allowable rim speed is re- 
duced, depending upon the type and method of connec- 
tion. For further consideration of this phase of the 
subject, we would refer you to a standard mechanical 
engineer’s handbook. 


Engine and Boiler Construction 
Problems 


I HAVE a few questions I would like to have answered 
or discussed. 

1. In a longitudinal lap joint, where would a crack 
more likely occur from the ‘‘breathing’’ of the boiler; 
on the outer or inner sheet; that is, would it be visible 
from the inside or the outside of the boiler? 

2. How could a fire crack in front of a rivet on the 
girth seam over the fire, be repaired? 

3. Why should a plate crack between rivets and how 
can it be repaired? 

4. Why isn’t a steam dome allowed on a return tubu- 
lar boiler in Massachusetts? 

5. What is a good formula for the safe speed of fly- 
wheels of different types? 
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6. When are iron and steel rivets used in boiler 
joints? 

7. Is pitting in a hot water tank dangerous and what 
is a good remedy for it? L. S. F. 

A. A crack is most apt to occur in the outer sheet 
extending from the rivet in a direction away from the 
calking edge. 

2. This may be repaired in several ways: (a) By 
chipping a V groove along the crack and counter-sinking 
the rivet hole then driving the new rivet so that it fills 
both counter-sunk hole and groove. (b) By chipping a 
V groove as before and filling it by means of an electric 
torch, then replacing the old rivet with a new one. 

If the crack extends only from the rivet to the calk- 
ing edge, there is no danger and repair is not necessary. 
If the crack starts in a direction away from the calking 
edge, it may be repaired by the torch method if the crack 
has not extended beyond the edge of the inner sheet. 

3. Cracks between the rivets are principally due to 
one or more of the following reasons: 

(a) Sealy boiler, due to water used. 

(b) Imperfections in the material of the boiler such 
as slag enclosures. 

(c) Improper workmanship during the construction 
of the boiler in which by ‘‘belling out’’ the sheet in 
order to assemble it, stresses are set up on one edge 
instead of having them distributed. 

If the crack extends over only a few rivets, a patch 
may be applied so as to engage the rivets which have 
been replaced in the holes surrounding the cracked 
portion. 

4, This is probably due to the fact that with the 
present practice of large steam space, they are no longer 
needed. Their use increased the radiating surface at 
the place where the temperature should be as high as 
possible, hence tendency toward condensation was in- 
creased. : 

Domes are permitted on locomotive boilers in Massa- 
chusetts. 

5. See answer to inquiry by T. H. published in this 
issue, 

6. Soft steel rivets are used in boiler joints almost 
universally at the present time. i 

7. Pitting in hot water tanks is not dangerous unless 
they arrange themselves in a line along the tank as they 
are likely to do. If, when the tank is set up it is pro- 
vided for inspection through the addition of a manhole 
and it is arranged so that it may be reversed in action; 
when pitting is observed, it may be turned around be- 
fore the pitting has become dangerous, thus adding 
from 5 to 6 yr. to its life. Pitting always occurs on 
the lower side of the inner portion of the sheet; in 
turning the tank around a practically new portion is 
presented which will resist pitting action almost as long 
as did the surface which has become objectionably pitted. 

Editor’s note: We would be glad to have the above 
questions discussed by our readers. 


Is Wetting Ash Desirable? 


Is rr common practice to wet ash down before han- 
dling with other than pneumatic conveyors? Can they 
be stored in tanks? W. L. T. 

A. Ash is often wet in the hoppers when it is to be 
dumped direct into cars but, if it is to be handled by 
mechanical conveyors, the practice is not good. Abrasive 
action is greater for wet ash than for dry and weight is 
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greater but a bare moistening to keep down surface dust 
may not be objectionable. 

As to storing, ash should never be sent to a bin wet. 
It will pack and in cold weather will freeze, if out- 
doors. Dry ash does not pack badly, especially if the 
hopper is set off center to avoid arching. It may jam 
sometimes, but a little work with a bar will usually start 
things moving. Wet ash will pack and freeze so that 
only a charge of dynamite will move it and attempts to 
thaw it only make the mess worse. 


Marine Steam Cylinders Have No 
Lubrication 


IN ALL stationary engine plants a large amount of 
internal lubrication is used in steam cylinders. It makes 
no difference whether the cylinders are on vertical or 
horizontal engines, pumps, compressors or anything else 
that has a steam cylinder. Cylinder oil is in con- 
stant use. 

In marine practice, with saturated steam and in some 
cases with small amounts of superheat, no internal lubri- 
cation whatever is used, only the piston rods are 
swabbed. 

Now in the case of the marine plants, this does not 
result in the destruction of the cylinder or valves for 
I have seen many cases where these parts showed smooth, 
highly-polished surfaces. If this can be done in marine 
practice, why is it not possible on land? F. V. G. 

A. Discussion of the matter of marine engine lubri- 
cation with a number of engineers has brought out the 
general consensus of opinion that, although the engines 
get along quite well without lubrication, friction would 
be considerably reduced if it were possible to lubricate 
them as is ordinarily done in stationary practice. 

We have a letter from The William Cramp & Sons 
Ship & Engine Building Co., from which we quote as 
follows: 

‘*Tt is true that practically all marine engines oper- 
ating on saturated steam and also most of them operat- 
ing on moderate superheat have no provision for cyl- 
inder lubrication. The valves and pistons usually are 
fitted with some form of locked ring for saturated steam, 
thus giving sufficient lubrication from the moisture in 
the steam. Jobs using superheated steam usually are 
fitted with solid plug followers in both pistons and 
valves and these also work well without lubrication for 
moderate superheat. 

‘*One of the reasons that this is possible is that these 
are all vertical engines and consequently the liners do 
not carry any of the weight of the pistons or valves.”’ 


World’s Largest Boiler—A Correction 
In your issue of September 15, 1926, page 1027, 


“you mention the world’s largest boiler as being in the 


Cecil Plant of the Allegheny County Steam Heating 
Co. . 
I understand that the Detroit Edison Co. has two 
4000-hp. boilers in its Beacon St. Station, which were 
purchased over a year ago. Bee 

A. You are correct. The above statement is in 
error. Since the original statement regarding the Alle. 
gheny boiler was written two 4150-hp. boilers were de 
veloped in the Beacon St. Station. The first fire was 
lighted under them on August 14, 1926. 
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Eliminating the Coal Famine by 
Season Storage 


With the arrival of winter, indications of the annual 
coal famine begin to appear. Car shortages are already 
holding up shipments while the heavy buying and low 
stocks are bound to cause serious difficulties, if the win- 
ter is severe. Influenced, no doubt, by large shipments 
of coal abroad, stocks during the summer went to a low 
ebb. There is no excess coal at New York piers and it 
is probable that there was less coal in storage at the 
beginning of last month than at any time in recent 
years. 

According to a nationwide survey by a committee 
of the American Engineeering Council, famine condi- 
tions can be eliminated only by proper season storage. 
American buyers are advised to abandon the usual 
method of buying coal as they need it and purchase 
their coal on the basis of actual requirements, provisions 
being made under contract for the coal to be delivered 
monthly in equal installments. 

Such a course will necessitate storage facilities on 
the part of the consumer. Local stocks of coal will 
accumulate during the summer months in sufficient 
amounts to meet the additional needs of the winter 
months. Coal mines may maintain a regular production 
schedule, carriers may plan schedules and a reduction in 
the price of coal will be made possible by the elimina- 
tion of peak demands during the months when produc- 
tion and transportation costs are highest. 

These recommendations by the committee were made 
after an investigation in which more than 400 engineers 
in leading industrial centers took part. Even though 
geographical and mechanical limitations allowed the coal 
operators to provide storage facilities so as to maintain 
a regulation production schedule, the transportation 
problem would still remain to reduce the possible gains. 

Seasonable storage offers many advantages from 
both an operating and a financial standpoint and the 
recommendations of the committee are worthy of the 
most serious consideration. Obviously there is no other 
method of surmounting the difficulty, and to be effective 
the remedy must, of necessity, be put into effect by the 
consumers. 


Engineering in Government 


That the carrying out of governmental functions 
shall involve many engineering activities is, of course, 
inevitable. Some of these lines are so highly specialized 
as to purpose ‘that they seem, of necessity, to be a part 
of the department where the work is utilized. Instances 
are the construction and operation of naval ships, land 
armament and fortifications. Other lines, while affect- 


ing the work of several departments, are so largely 
purely engineering in nature and for such general pur- 


poses that they belong in an organization where en- 
gineers are the backbone of the working force. In 
this class fall, roads, irrigation, drainage, river and 
harbor improvement, waterways, water powers, govern- 
ment surveys and the like. While all these affect the 
interests of other departments, they are primarily en- 
gineering projects. 

That the engineering method of thinking and plan- 
ning is effective in executive work has been proved by 
countless instances in the industries. That it is effec- 
tive in government is shown by Mr. Herbert Hoover’s 
record of achievement in. the President’s Cabinet. What 
he has accomplished in making the Department of 
Commerce a real factor in improving manufacturing 
and commercial methods could be duplicated in all lines 
of governmental work where engineering is involved, 
if they were brought under engineering direction. 

Waterways, waterpower, development, irrigation, 
drainage,—-two or more are almost certain to be involved 
in any project affecting any one. 
handled by. independent bureaus or commissions. Mr. 
Hoover is, even now, calling attention to the need of a 
careful study and comprehensive plan for waterway 
and power development. Closely allied would be a 
logical plan for development of main trunk highways 
and interconnection of railroads so that all means of 
transportation may be utilized to the best advantage. 
And to carry this out is needed a complete topographic 
map, for which survey funds are now being sought. 

Disregarding political prejudice and prerogative, the 
joining of all engineering activities of the government 
into a Public Works Division under the direction of a 
competent engineer seems so logical that it is difficult to 
see how objection to it can be made. 

That Mr. Hoover is disinterested is proved by his 
suggestion that the Public Works Division be under 
the Interior Department which would put it outside his 
jurisdiction. His plan deserves the support of all who 
are interested in effective governmental administration. 


Are You Prepared? 


Are you prepared for an emergency? Will you act 
naturally and without flurry when an accident occurs? 


This will depend largely on whether you have planned, 


prepared for and rehearsed your action ahead of time. 

The 43 miners who stepped from what might other- 
wise have been their tombs, in Ironwood, little the worse 
for wear, undoubtedly owe their lives to the training, 
experience and preparation for just such an emergency, 
of that veteran shift boss who so nobly and. efficiently 
earried through the difficult task that had been thrust 
upon him—Capt. Thomas Trewartha. 

Not the least of the agencies that contributed to the 
saving of these lives was the aged former Salvation 
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Army worker—Leonard Uren, who spent many of the 
weary hours ministering to his fellow captives. 

One is not beaten until he gives up. Spiritual com- 
fort may at times be a highly material asset. The faith, 
courage and spirit back of our actions are potent agents 
in our success or failure. 

What would you do if a fellow worker cut his arm 
and was bleeding to death? What would be your pro- 
cedure, if one of your men had run afoul of a live wire? 
Are you prepared to act promptly and directly when a 
gasket blows out in your ammonia line? Are you pre- 
pared for any emergency ? 


Electricity Direct from Coal 


Dating from the days of Huyghen’s early experi- 
ments with gun powder, attempts have been made to use 
solid fuel successfully in the combustion chamber of an 
engine. At the present time experiments are being car- 
ried on in both Europe and America with an engine 
burning coal dust while in at least one instance a con- 
verted internal combustion motor was operated on flour 
mill dust. Such. attempts, however, offer little possi- 
bility of fuel economy over the present engines using 
liquid fuel, although they will considerably broaden the 
field of application. 

Another attempt, at the present time rather remote, 
is being made to convert coal direct to electricity and 
it is claimed there is no fundamental reason why an 
efficiency of 95 per cent cannot be obtained if a com- 
mercially successful installation can be developed. This 
scheme proposes the generation of electricity in a pri- 
mary cell by chemical action. These fuel cells, as they 
are called, utilize metal poles with various gases used 
to create the electro-chemical potential difference. Gases, 
such as carbon monoxide, water gas or producer gas ob- 
tained directly from the fuel, can be used and electricity 
thus generated without the need of a boiler or engine. 

Heretofore, all cells developing electricity in small 
quantities have suffered from polarization occurring 
when the carbon electrode becomes coated with bubbles 
of gas. The metallurgical fuel cell eliminates this dif- 
fieulty and, although the size of the present cell in rela- 
tion to its output, is excessive, there is a possibility of 
immense improvement and one which, developed, would 
give practically triple the efficiency of our most efficient 
modern generating equipment. 


A Possible Solution to the Circuit 
Breaker Problem 


Few devices used in the generation and distribution 
of electric power have so low a utilization factor as an 
electric switch, assuming, of course, that a switch is 
only being.used when it is actually opening or closing 
the circuit. Yet, as the capacity of our power systems 
has increased we have been compelled to devote mcre 
and more attention to the design and care of our circuit 
breakers, until today, a circuit breaker on a large sys- 
tem resembles a gas tank in proportions. 

Many thousands of dollars are invested in a single 
breaker, in spite of the fact that it ‘‘works’’ but an 
infinitesimal portion of its life. Even under these con- 
ditions its operation is often far from satisfactory. 
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In making this statement we intend no criticism of 
the manufacturer’s efforts. The modern air or oil 
switch, considering the principle upon which it operates, 
is a marvelous device, and the manufacturers have 
been tireless in making it as perfect as possible. The 
shortcomings of modern circuit breakers are not to bs 
found in improper construction but rather in the in- 
herent principle upon which it operates*—breaking the 
circuit in air or oil.- When it is necessary to build 
equipment of battleship-like proportions simply to break 
an electric circuit, we question whether the correct prin- 
ciples are being used. 

Those in the industry have been aware of this and 
during late years several suggestions have been offered 
as possible solutions to the circuit breaker problem, one 
of the most interesting being that of using a thermionic 
valve: A tube such as the magnetron, it has been shown, 
ean under certain conditions act as an automatic circuit 
breaker, opening the circuit on overload with no are or 
disturbance of any kind. While a thermionic valve in- 
serted in a line, would introduce a serious energy loss, 
it is interesting to know that the principle of breaking 
circuits in this manner, exists, and it may be that the 
obstacles now in the way of its commercial application 
can some day be overcome. So far the application of 
the vacuum tube to this purpose has been unsuccessful. 

It is only within the past month, however, that the 
vacuum switching experiments made at the California 
Institue of Technology were announced and in these 
experiments we see the possible solution of the circuit 
breaker problem—breaking the cireuit in vacuum. 

The idea of breaking the circuit in vacuum is not 
new. It had been suggested before and had been tried 
but with little suecess. Only recently Dr. Slepian, when 
investigating contact temperatures, made a number of 
experiments in breaking the circuit in vacuum but 
found that at currents of about 50 amperes the contacts 
were destroyed by the are. 

But, now, from the California Institute of Tech- 
nology, comes the announcement of a series of success- 
ful experiments in which currents of from 100 to almost 
a thousand amperes at voltages of from 15,000 to 40,- 
000 were repeatedly broken with practically no effect 
upon the contacts. Amazing? Indeed, more so when 
the switch itself is considered—a small, fragile, glass 
bulb, scarcely larger than a good sized incandescent 
lamp. Yet it performs the work of a huge iron-clad oil 
circuit breaker, with no noise or are worth mentioning. 

The secret? No secret at all, simply a good vacuum. 
Where other investigators were content with vacuums 
of 10* em. of mercury, the California experimenters 
used vacuums of 10° em. and denuded all metal sur- 
faces of gases. In this high degree of vacuum lies the 
suecess of this switch, also, incidentally, the obstacle 
towards its immediate commercial application. 

A beginning has been made, however, and, whatever 
obstacles may be in the way of applying this principle 
commercially, in view of past experience, we have no 
doubt but that they will be overcome. We don’t predict 
the immediate or even future replacement of all the oil 
cireuit breakers in the land by vacuum switches but the 
vacuum principle offers a new means of attack and 
will not be ignored. What the ultimate solution will be, 
we do not venture to guess. Perhaps it will be a com- 
bination of the vacuum switch and the thermionic valve. 
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Boiler Gage Light Resists 
Vibration 


OR USE in illuminating the water gage on a boiler, 
a boiler gage light, consisting of a tubular reflector 
with a bayonet attachment to the socket flange, has been 
designed and is being manufactured by the Westing- 


NEW WESTINGHOUSE BOILER GAGE LIGHT THAT RESISTS 
VIBRATION 


house Electric and Manufacturing Co. A compression 
spring serves to maintain the connection and to hold 
the lamp in place, so that neither the reflector nor the 
lamp can loosen under vibration. The design of the 
boiler gage light permits mounting on the guard rail of 
any boiler water gage or on the end of a 4-in. conduit 
used to carry wiring to the reflector. This mounting 
may be accomplished by the use of a screw driver. 
When it becomes necessary to change the lamp, no tools 
are needed to remove the reflector because one turn of 
the reflector disengages the bayonet attachment and the 
lamp ean then be screwed out of the standard socket. 
The reflector is made of heavy brass tubing with a 
slot in one side to throw the light on the water gage 
only. The reflector is easily adjustable for any desir- 
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able mounting height and the mounting brackets are 
arranged to accommodate a wide range of positioning 
of the guard rods with relation to the gage. Forty-eight 
in. of two-way conductor cord and an attachment plug 
are furnished regularly with the boiler gage light. A 
standard tubular Mazda B lamp with T-10 bulb should 
be used. 


Arch Blocks Show Durability 
and Accessibility 


AVING occasion recently to install an additional 
burner for pulverized coal in his furnace, the 
chief engineer of the Aetna Rubber Co. at its Ashtabula, 
Ohio plant took out six body blocks from a McLeod & 


ARCH BLOCKS WERE REMOVED TO ACCOMMODATE COAL 
BURNER 


- Henry arch which had been in constant operation 24 hr. 


a day for over a year. These were removed without 
breaking and are now being held as spare blocks in 
ease of needed repairs.’ A remarkable feature of the 
job is the fact that, the construction of the arch being 
such that the blocks are held independently and free of 
each other, it was possible to remove the entire six 
blocks within 15 min. and with no damage to the blocks 
removed or to those surrounding them. Advantages of 
having the blocks individually suspended so that such 
rapid work is possible in making changes as well as free- 
dom from expansion of structural strain, are an impor- 
tant feature in securing the-durability which is indicated 
by the fact that these blocks had stood a year’s con- 
tinual service, 24 hr. a day and yet were in such condi- 
tion that they are ready to be put back into service at 
any time when they are needed. 
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Skip Lift Handles All Bulk 


Materials 


IMPLE AND EASY elevation of bulk materials is 

made possible by the new Beaumont Skip Lift, a de- 
velopment of R. H. Beaumont Co. of Philadelphia, Pa. 
Consisting only of a bucket, guides, cable and an elec- 
trically operated winding machine, the installation can 
be applied adjacent to a building, the guides being sup- 
ported on the walls or in isolated locations where the 
guides are of the self supporting type. 

Full automatic, semi-automatic and manually oper- 
ated types are offered to take care of the many services 
to which such equipment is applicable. There are no 
chains, rollers, pins, ete., to get out of order; the bucket 
is the only part coming in contact with the material, 














THE SKIP LIFT APPLIED TO A SMALL BOILER INSTALLATION 
FOR HANDLING BOTH ASH AND COAL 


while the winding machine, the only piece of machinery 
used, is placed some distance away remote from dirt, 
grit and danger. 


Stone & Webster, Inc., to En- 
large Norfolk Plant 


ONTRACT HAS been awarded Stone & Webster, 

Inc., by Virginia Electric and Power Co., one of 
the largest subsidiaries of Engineers Public Service 
Company, for the design and construction of an exten- 
sion to its Norfolk steam station. This work will include 
the installation of one 30,000-kw. turbo-generator, three 
1700-hp. boilers and forced draft underfeed stokers, to- 
gether with coal handling equipment and all necessary 
auxiliaries, necessitating extension of the turbine and 
boiler rooms and present switch house, all building con- 
struction to be of brick and steel with reinforced con- 
crete floors and roofs. Six miles of transmission line 
to Gilmerton will also be installed for two 33-kv., 3- 
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phase transmission circuits to consist of both submarine 
cable and overhead line. 

This enlarged power supply will take care of the 
growth of the industrial demand in the Norfolk- 
Portsmouth district for some time to come. Work will 
start immediately and on its completion the Norfolk 
plant will be the largest electric generating station in 
Virginia, with about 100,000 hp. capacity. The entire 
Virginia Electric and Power Co. generating system will 
then total nearly 200,000 hp. 


Electric Hand Saw Speeds 


Construction Work 


ITH THE electric hand saw illustrated herewith, 

and manufactured by the Wodack Electric Tool 
Corp., of Chicago, Ill., an operator can ent a 4 by 4-in. 
timber, so it is claimed, in less than two seconds, thus 
it is possible for a carpenter to do his sawing in about 
one-tenth the time he would require with an ordinary 
hand saw. This tool, which weighs but 24 lb., is fitted 
with a motor large enough to drive an 11-in. circular saw. 














MOTOR OPERATED HAND SAW HAS DEPTH GAGE 


It may be operated from an ordinary electric light 
socket and contractors and builders of wood concrete 
forms are finding it a distinct labor saving device. In 
addition to its convenience in construction work, it is 
also of use for cutting channels in wooden floors, where 
electric conduit is to be laid, the depth gage, with which 
it is fitted, preventing injury to sleepers beneath. 


First Unit of New Florida 
Station Operating 


T. JOHN’S RIVER STATION of the Florida Public 
Service Co., designed for an ultimate capacity of 
100,000 kw., has been put in service in the record time of 
seven months in spite of adverse shipping and geograph- . 
ical conditions. 

Located at Benson Springs, Florida, where the St. 
Johns River flows into Lake Monroe, the plant is ac- 
eessible to the oil fields which border the Gulf of Mexico 
and oil is being used at present, although the station 
is designed to burn pulverized coal as well. The first 
unit is a Westinghouse Elec. & Mfg. Co.’s 12,500-kw. 
turbo-generator with a surface condenser and turbine- 
driven auxiliaries. 

Hollow tile, stucco, steel and concrete were used in 
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the construction to make the structure harmonize with 
the Florida style of architecture. The building is ap- 
proximately 145 by 146 ft., rising to a height of about 
90 ft. and resting on a solid foundation of shale rock. 

Over 60 cities and towns are served by this company 
and the 20,000 additional horsepower of this station will 
triple the capacity of the four other stations operated 
at Orlando, Deland, Lake Wales and Eustis. High ten- 
sion lines totaling 297 miles distribute the power over the 
district to supply the manufacturing. domestic and mu- 
nicipal power requirements. 


Arch Repair with Cement Gun 


Y inadvertence, the illustration used on p. 1079 of 
the Oct. 1 issue was of an arch before repair. 
Erosion had penetrated to a depth of from 1 to 10 in. 
and new construction seemed inevitable. Conditions are 








ARCH SEVEN MONTHS AFTER BEING REPAIRED WITH PLASTIC 
REFRACTORY BY USE OF A CEMENT GUN 


severe in the furnace and repairs have, heretofore, been 
frequent. 

Using Hytempite cement and the Quigley gun, even 
the deep crevices were penetrated and filled so that the 
arch surface was brought back to original alinement. 
The illustration herewith, which should have been used 
in the Oct. 1 issue, shows the condition of an arch 
repaired by this method after it had been in use 7 mo. 


Bituminous Coal Conference to 
Meet in Pittsburgh 


a THE Carnegie Institute of Technology in Pitts- 
burgh, the Conference on Bituminous Coal has 
been definitely scheduled for November 15 to November 
19, 1926, according to an announcement from the insti- 
tution. The purpose of the meeting, according to Dr. 
Thomas 8S. Baker, president of the Carnegie Institute 
of Technology, is to bring together the men of all coun- 
tries who have done notable work in the study of more 
scientific and rational utilization of soft coal. Listed 
for discussion are such questions as the manufacture 
of substitutes for gasoline from coal; the complete 
gasification of coal; high temperature and low tempera- 
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ture carbonization ; by-products; smokeless fuel; pulver- 
ized coal; hydro-electric power versus steam power, ete. 
In other words, the announcement points out, the pur- 
pose is to discover how soft coal can be made more 
valuable. 

Among the members of the Advisory Board assisting 
in the development of the conference plans are Andrew 
W. Mellon, Secretary of the United States Treasury ; 
John Hays Hammond, engineer and inventor; Otto H. 
Kahn, banker; Charles M. Schwab, steel manufacturer ; 
Samuel Insull, public utility leader; E. M. Herr, presi- 
dent of the Westinghouse Electric and Manufacturing 
Company; and Dr. Frank B. Jewett, vice-president of 
the American Telephone and Telegraph Company, and 
director of research of the Bell Telephone Research 
Laboratories. 


N. E. L. A. Appoints Paul S. 
Clapp Managing Director 


T IS ANNOUNCED that the Executive Committee 

of the National Electric Light Association has ac- 
cepted the resignation of M. H. Aylesworth as managing 
editor and has appointed Paul S. Clapp to succeed him. 
Mr. Aylesworth resigned to become president of the 
newly organized National Broadeasting Co., Inc. 

Mr. Clapp, after graduating from Iowa State College 
in 1913, was employed by the Western Electric Co. and 
in 1917 assisted in the work carried on by that company 
in developing the vacuum tube as an oscillator and 
amplifier for radio telephone work. In the same year, 
Mr. Clapp became assistant purchasing agent of the 
Allied Machinery Corp., a subsidiary of the American 
International Corp., remaining until September of that 
year when he was commissioned a lieutenant in the 
U. S. A. Signal Corps. 

He later received a captaincy in the Signal Corps 
and, on account of his work at the radio laboratories at 
Little Silver, N. J., was assigned to organize and manage 
a factory in France for the assembly of small batteries. 

From December, 1918 to February, 1919 he served 
on the Peace Commission in Paris and afterwards be- 
came affiliated with the American Relief Administration 
for central and southeastern Europe. After finishing 
this work he served with the American Relief Adminis- 
tration in Russia and, upon returning to this country, 
was appointed special assistant to Secretary Hoover, in 
which capacity he has served since 1923. 


San Joaquin Light & Power 
Corp. Completes Balch Tunnel 


BALCH TUNNEL, 19,350 ft. long, on the Kings River, 
45 mi. from Fresno, was ‘‘holed through’’ on October 
11 by crews of the’ San Joaquin Light & Power Corp. 
The project is a part of the first unit of the development 
work on the Kings River in the program of the power 
corporation. The total horsepower expected to be de- 
veloped in the completed project is 495,000. Balch 
plant itself will have an initial capacity of 40,000 hp. 
and it is planned to develop this to 160,000 hp. at a 
later date. Balch tunnel will be used to convey waters 
of the Kings River to the Balch power plant. 

















eC 
W 


g) 


WwW 


Vv 


en ee ee ee ee ee ee re | 


a. a 








» ete. 
pur- 
more 


ting 
drew 
pUry ; 
o H. 
rer ; 
bresi- 
ring 
ot of 
. and 
arch 





November 1, 1926 


This tunnel is 12 by 12 ft. and was started by the 
company on September 15, 1925. Crews were placed at 
work in five breasts or headings. The work has pro- 
gressed without any serious delays from water or loose 
rock. Less than 125 ft. of the 4-mi. stretch is. lined 
with concrete, for the tunnel penetrates close-grained 
granite. 


Chicago to Hold Second Power 
Show Feb. 14, 1927 


S PLANS MATURE for the second Midwestern 

Engineering & Power Exposition, which will be 
held in Chicago during the week of February 14, 1927, 
it seems well established that Chicago will at that time 
become the center of interest for the power industry of 
the country. 

This exhibition, covering the entire main floor of the 
Coliseum Bldg. in Chicago, will present the latest and 
most modern machinery, devices and processes used in 
the power plant of today. Many exhibits will have 
working units or models completely equipped to show 
in detail the operation of the equipment. Detailed 
announcements will be made later by manufacturers of 
the equipment they will display. The exposition man- 
agement states that some new and altogether novel items 
will be ready for inspection by the power engineer. 

As a valuable adjunct to the Power Show, the Mid- 
west Power Conference will be held at the same time. 
This conference, endorsed, sponsored and conducted by 
the local sections of the American Society of Mechani- 
cal Engineers, American Institute of Electrical Engi- 
neers, National Electric Light Association, American 
Institute of Mining Engineers, National Safety Council, 
and Western Society of Engineers, will be of immense 
importance to every power man. The meetings last 
year in Chicago were particularly well attended and the 
programs and quality of speakers highly praised. The 
sessions, program and papers for the coming confer- 
ence are now being arranged and will be announced in 
the near future. 


News Notes 


‘'HE TIMKEN ROLLER BEARING SERVICE & SALEs Co. 
announces that it has just appointed R. C. Brower as 
general manager with headquarters at Canton, O. 


WayneE TANK AND Pump Co., Fort Wayne, Ind., an- 
nounces that its name has been changed to Wayne Com- 
pany as of Sept. 17, 1926. 

THE Koxomo Steet & Wire Co. has placed in opera- 
tion two of the three waste heat boilers designed by 
Freyn Engineering Co. and recently installed in their 
75-t. open hearth furnaces. 

LivK-BeEtt Co., Chicago, Ill., announces that Gilbert 
H. Unruh has been appointed its representative in Balti- 
more, Md. For the present he can be reached at 618 
Regester Ave., Stoneleigh, Baltimore County, Md. 
(Gorans P.O.) 

NorTHERN EquipMENT Co., Erie, Pa., manufacturer 
of Copes system of boiler feed control, announces the 
appointment of Hoshall Machinery Co., Memphis, Tenn., 
as its representative for Tennessee and northern Mis- 


sissippi. 
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Connery & Co., INc., Philadelphia, Pa., has just 
taken over in its entirety the Oil Products Co., also of 
Philadelphia, manufacturer of Trufilm heat resisting 
paint. In the manufacture of expansion stiffeners and 
breechings, Connery & Co., Inc. has been a large user 
of this paint and will market it from now on. 


ORGANIZATION OF a committee to carry on the work 
of standardizing the quality of zine coatings for iron 
and steel products has just been completed by the 
American Society for Testing Materials under the aus- 
pices of the American Engineering Standards Commit- 
tee. Six sub-committees will soon begin work on hard- 
ware and fastenings, sheets and sheet products, plates, 
bars, structural shapes, ete., pipes, conduits and fittings, 
wire and wire products and testing methods. 

ANNOUNCEMENT IS MADE that the American Nickel 
Corp., Clearfield, Pa., a subsidiary of the Mond Nickel 
Co., Ltd., London, is beginning the manufacture of 
nickel products including rods, bars, sheets, tubes and 
castings of 99 per cent pure nickel, as well as 70 per 
cent and other alloys, produced under the process de- 
veloped by Dr. Ludwig Mond. Among the important 
products of the company are pure. nickel condenser 
tubes and turbine blades. or 

From OctToser 25 to 29, 1926, the National Safety 
Congress, an annual meeting of all members of the 
National Safety Council, will be held in Detroit, Mich. 


GeorGE K. Eu.iort, chief chemist and metallurgist 
of The Lunkenheimer Co., Cincinnati, O., died at the 
Christ Hospital, Cincinnati, on September 23, following 
an operation. 

Mr. Elliott was responsible for the development of 
the duplex process for east iron which involved the 
use in tandem of the cupola and the electric furnace. 
He has contributed many papers to scientific societies 
and journals in America and Europe. He was past 
chairman of the Institute of Metals Division of the 
American Institute of Mining & Metallurgical Engineer- 
ing and past vice president of the American Electro- 
chemical Society, as well as a member of many other 
engineering organizations. 

LeLtanp Brooks, formerly vice president and treas- 
urer of the Franklin Railway Supply Co. Ltd., Mon- 
treal, has been appointed special representative of the 
Worthington Pump and Machinery Corp. with head- 
quarters at Chicago. : In addition to other duties, Mr. 
Brooks will handle railroad sales in Canada. 


Power Speciatty Co., New York, has opened a 
branch office in Room 709 Security Bldg., 209 Grant 
Ave., Milwaukee, Wis., for the sale of Foster convection 
and radiant heat superheaters, economizers and water 
cooled furnaces, and the Aero unit coal pulverizer. 

SamuEL I. Wricut, president of the Continental 
Fibre Co., Newark, Dela., died on Saturday, September 
18, 1926. 

Tue Virainia Evectric & Power Co., Richmond, 
Va., plans the construction of an addition to its steam 
plant at Norfolk, Va. A new 30,000-kw. turbo-generator, 
three 1700-hp. water tube boilers to be fired by stokers 
and all necessary auxiliaries will be added. The exten- 
sion will increase the station capacity to approximately 
100,000 kw. The company is operated by the Engineers 
Publie Service Co., a subsidiary of Stone & Webster, 


Inc., Boston, Mass. 
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THE Georeia Power Co. has been formed by officials 
of the Southeastern Power & Light Co., Birmingham, 
Ala., to operate its properties in that state. The new 
company has plans for extensions and improvements in 
a number of the present plants. 

RAPID PROGRESS is reported on the work at the new 
blast furnace and power plant being built by the Central 
Furnace Co. at Massillon, O., under the supervision of 
Freyn Engineering Co., Chicago. The furnace plant is 
virtually completed and the finishing touches are now 
being put on the power plant. 

THE AMERICAN SUPER Power Corp. and the St. 
Lawrence Valley Power Corp. have notified the New 
York State Water Power Commission, Albany, of their 
acceptance of the plan retently decided by that body. 
The companies are prepared to proceed with their 
proposed single stage power development at Barnhardt 
Island in the St. Lawrence River under the conditions 
stipulated by the commission, as noted in the October 
15 issue of Power Plant Engineering. 

APPLICATION HAS BEEN MADE to the Federal Power 
Commission by the Appalachian Electric Power Co., 
Richmond, Va., for a license to build a concrete dam 
110 ft. high to create a reservoir covering about 4000 
acres on the New River, Pulaski County, Va. This is 
to be for public utility purposes. South Branch Power 
Co., Philadelphia, Pa., has also applied for a prelimi- 
nary permit to build three dams on the Cacapon River 
and four dams on the South Branch of the Potomac 
River in West Virginia for public utility purposes. 

ENLARGEMENT of the Big Meadows Dam at a cost of 
nearly $2,000,000, creating the immense Lake Almanor 
reservoir of Great Western Power Co. of California, is 
rapidly nearing completion. Less than 150,000 eu. yd. 
of hydraulic fill remain to be placed in the main body 
of the dam, and this together with rip-rapping the up- 
stream face of the structure, will be finished by Decem- 
ber. The run-off from Great Western’s 500-sq. mi. 
water shed will be stored behind the new dam this 
winter. 

With the immense storage capacity of the enlarged 
Lake Almanor, Great. Western Hydroelectric project on 
the north fork of the Feather River has a potential 
development of 1,000,000 hp. Two plants, Caribou and 
Las Plumas, are now in operation with a combined 
capacity of 175,000 hp. and eventually eight more plants 
will be constructed at strategic points. 

Tue PANHANDLE Lieut & Power Co., a subsidiary 
of the Kansas City Light & Power Co., has begun con- 
struction of a new power plant near Plemons, Tex. The 
first unit will have a capacity of 10,000 kw. and another 
unit of the same size will be added in November. 
Natural gas will be burned as fuel in this plant. 

Tue Mississtpp! Power Co., Gulfport, Miss., plans 
to build a network of transmission lines to link seven 
cities on the Mississippi coast. Several of these lines 
will be operated at 22,000 v. and a 100,000-v. line will 
be built across the Alabama state line as an interconnec- 
tion with power plants in Alabama. 

IN CONNECTION with an American loan of $5,000,000, 
now being secured by the Leipzig Municipal Electric 
Works, Leipzig, State of Saxony, Germany, the mayor 
of that city has been granted a six-weeks’ leave of 
absence with pay to come to New York to execute the 
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bonds. A little caleulation has shown the thrifty 
burghers that it would be cheaper to send its burgo- 
master abroad than to have an American notary sign 
3000—$1000 bonds, and 4000—$500 bonds, this being es- 
timated at 26,000 marks for notary fees; the mayor can 
come to New York for considerably less expense. 

THE Power Puant Suppiy Co., Philadelphia, Pa., 
announces that it can supply power plants in that 
vicinity with products of the following manufacturers: 
Lonergan steam specialties, National carbon brushes, 
Ohio grease and oils, Rhoads belting, Howell motors, 
Graybar lamps and electrical supplies. 

THE Eastern SHore Gas & Execrric Co., Laurel, 
Del., has taken an option on a tract of land at Vienna, 
Md., on the Nanticoke River, as a site for a proposed 
steam power plant. The General Engineering & Man- 
agement Corp., New York, will act as engineers of the 
project. 

C. A. CHapMaN, head of the consulting engineering 
firm of C. A, Chapman, Inc., Chicago, IIl., died on 
Thursday, Sept. 30, 1926, following an operation. 

Mr. Chapman began his career in an architect’s 
office at Akron, O., about 1892, afterwards being affili- 
ated with Walker Mfg. Co., Cleveland, O., and Akron 
Street Railway Co. In 1896 he came to Chicago to join 
Naugle Holeomb & Co. in charge of design and con- 
struction of the Suburban Railway power plant at Har- 
lem Ave. and 22nd St. He was associated with B. J. 
Arnold in the design and construction of the Imperial 
Electric Light Co. plant at St. Louis. In 1899 he 
entered business for himself in Chicago. This busi- 
ness will be continued under the direction of his brother, 
W. D. Chapman, Jr. 

THE West Kootenay Power & Lieut Co., Ltd., 
Rossland, B. C., plans to build a new hydro-electric 
plant on the Kootenay River, about one mile from Lower 
Bonnington. The new station will have an initial output 
of 60,000 hp., a large portion of which will be used by 
the Consolidated Mining & Smelting Co., Ltd. It is 
planned to have the new plant ready in about two years. 

THE UNITED States Civi, SERVICE COMMISSION an- 
nounces that competitive examination for chief steam 
electric engineman will be held for which applications 
must be on file at Washington, D. C. on or before 
November 6, the examination to fill a vacancy in the 
U. S. Veterans’ Bureau for duty at Legion, Tex., $3000 
a year and vacancies occurring in positions requiring 
similar qualifications at salaries from $2400 to $3000 a 
year. Competitors will be rated on practical questions 
and on education, training and experience. Informa- 
tion may be obtained from the United States Civil Serv- 
ice Commission, Washington, D. C., or at the post office 
or customhouse in any city. 

Haur-pay pensions for employes upon retirement 
combined with sick and death benefits and group insur- 
ance are announced as part of the changes in welfare 
work of the Public Service Electric and Gas Co. of New 
Jersey by President: McCarter. 

Since establishment of the work in Jan., 1911, 
$1,800,000 has been paid to employes besides payments 
to beneficiaries under group insurance. There is no cost 
to employes for pensions, insurance or sick benefits. 

By the new plan, pensions are increased both for 
future pensioners and for the 192 former employes now 
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receiving pensions. At retirement, which for men is 
optional between 65 and 70 yr. and compulsory at 70, 
for women optional between 60 and 65 and compulsory 
at 65, the pension is based on the average pay received 
during the 5 yr. preceding retirement. It is 2 per cent 
of such average for each year in the company’s employ, 
the maximum being half-pay and no pension to be less 
than $500 a year. For exceptionally long employment 
special provision is made, also for total and permanent 
disability, after 1214 yr. service, half-pay pension is 
granted. 


Books and Catalogs 


Sreamine TESTS wiTtH INDIANA Coat is the title of 
the 200-page Bulletin of the Engineering Department 
of Purdue University, No. 26 of its Engineering Experi- 
ment Station reports. The bulletin presents the results 
of 212 steaming tests on hand-fired and stoker-fired 


‘plants including 47 in various plants under operating 


conditions and 15 in one plant for ¢omparing conditions 
made by the Station, 46 made at St. Louis by the U. S. 


Bureau of Mines, 20 made by the Commonwealth Edison 


Co. on a natural-draft, chain-grate stoker, 20 made by 
Green Engineering Co. on a similar stoker, 33 made 
by H. C. Carroll, 25 made by the Babcock & Wilcox Co. 
in one plant with five coals at different ratings on a 
mechanical draft chain grate stoker and 6 made by 
various stoker manufacturers. 

Poor as well as good results are reported, efficiencies 
running up to 69 per cent for fire-tube and 78 per cent 
for water-tube boilers; capacities up to 130 per cent 
rating for hand-fired and 280 per cent for stoker fired 
boilers. Arrangements and complete dimensions are 
shown for the furnace of each boiler plant tested. 

It is shown that overall boiler efficiency is dependent 
on grate efficiency, furnace efficiency and boiler effi- 
ciency. The first depends on loss of combustible and 
sensible heat in the ash, which will increase with ratio 
of burning of fuel; the second depends on effectiveness 
of combustion and furnace temperature and will in- 
crease with rate of combustion until the furnace is over- 
loaded so that combustion is imperfect; the third de- 
pends on ability of the boiler to absorb heat, which de- 
ereases as the plant is forced but depends largely on 
the arrangement of boiler surface, the baffling and ratio 
of convection to radiant surface. : 

The product of these three efficiencies gives the over- 
all efficiency, which usually rises to a maximum some- 
where near the middle of the capacity range. 

Variation in conditions was so great that no general 
conclusions are attempted. It was noted that for h.r.t. 
boilers, stoker firing gave higher efficiencies than hand 
firing. 

Indications seem to be that the maximum capacity 
at which a boiler can be operated is related to the size 
of the furnace; undersized furnaces give incomplete 
combustion; oversized give low temperature. 

Wetting the coal, which is the general tendency with 
chain grates, although causing a thermal loss, reduces 
the amount of coal which sifts through the grate and 
assists in keeping the fire burning evenly across the 
grates. 

Indiana coals seemed well suited for use on chain 
grates with either natural or mechanical draft. Coal 
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should be of uniform size, fine sizes appearing to give 
better results than coarse sizes. Only one coal was 
found which could not be easily burned on an underfeed 
stoker and this worked well at high rates of combustion 
on chain grates with mechanical draft. In some tests, 
combustion rates on chain grates with mechanical draft 
ran up to 50 lb. dry coal per square foot of grate per 
hour, and with natural draft to 39.4 lb. Underfeed 
stokers showed as high as 40 lb. with natural draft. 

Setting-design and care ih operation seemed to be 
the two chief factors to influence output and efficiencies. 

Copies of this bulletin can be obtained from the 
Engineering Experiment Station of Purdue University, 
Lafayette, Ind., at a slight charge to cover minor ex- 
penses of preparation. 

‘*THE CAUSE AND PREVENTION OF EMBRITTLEMENT OF 
BomLer PuAnt,’’ which is the result of extended research 


‘by Samuel W. Parr and Frederick G. Straub has just 


been issued as Bulletin No. 155 by the Engineering 
Experiment Station of the University of Illinois, Ur- 
bana, Ill. 

Two hundred cases of embrittlement were investi- 
gated by the authors, thirty-five of which were studied 
in detail. The chemical composition of the waters used, 
as well as a microscopic study of the plates in which 
failures have occurred, were made. Twenty of these 
boilers were operated with natural waters, and fifteen 
with waters which had undergone the various forms of 
artificial treatment commonly employed. From this 
material, the causes which are responsible for the diffi- 
culty were formulated. By way of confirmation, labora- 
tory investigations, in which it was possible to produce 
the embrittling effect at will, developed experimental) 
evidence whereby, not only the causes which led to em- 
brittlement, but also the methods for prevention, were 
formulated. 

Copies of the bulletin may be obtained without 
charge by addressing the Engineering Experiment Sta- 
tion. 

Hyprautics, by Hughes & Safford, New York, 8 
chapters and appendix, 335 pp. New edition revised 
and abridged by Safford, which, although primarily a 
text book, contains practically all of the reliable experi- 
mental data which has been carried out in the more 
simple phases of hydraulics. Starting with a brief 
history of hydraulics and famous hydraulic engineers, 
the fundamentals of hydraulics and hydromechanics are 
developed and applied to various phases of water flow 
and measurement. Flow in open channels as well as 
the theory and practice of water wheels and pumps are 
covered in some detail. 

Text matter has been cut to mere essentials ap- 
proaching, in fact, a hand book so that without class 
work or supplementary reading the book is of little value 
to one not familiar with hydraulics. Mathematical de- 
velopments, however, are simple and complete, making 
the book particularly useful to one who, familiar with 
hydraulics and higher mathematics, is interested in re- 
viewing some particular phase of the subject. Bibliog- 
raphies are given after several chapters and through 
the entire text references are given freely so that the 
book is in effect an exceedingly handy reference cover- 
ing practically all available literature. 

IN AN INTERESTING booklet entitled Clearing the 
Way for the Comforts of Life, the Ingersoll-Rand Co., 
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of 11 Broadway, New York, outlines the history of 
transportation progress in this country from the pack 
horse to the oil-electric locomotive and Pullman coaches. 
It is an interesting romance of engineering progress, 
with pictures from old prints, showing the various steps 
from stage coach to overland train and well worth care- 
ful reading. 

THE NEW TIMKEN ENGINEERING JOURNAL, a loose- 
leaf 110-page book published by The Timken Roller 
Bearing Co., Canton, O.; contains much interesting in- 
formation on the design, construction and application 
of Timken bearings for automotive and industrial ma- 
chinery. ‘Typical problems with their solutions, involv- 
ing the calculation of loads and selection of suitable 
bearings, are given, together with tables showing ratings, 
capacities and dimensions, as well as speed capacity 
eurves. Methods of mounting Timken bearings, adjust- 
ment devices, assembly methods, and the like, and a full 
set of dimension sheets drawn to scale should be of 
particular interest to the designing and industrial 
engineer. 

AMERICAN BLOWER Co., Detroit, Mich., in bulletin 
No. 2223 describes the American blower air filter. This 
filter is of the cell type, each cell being composed of 
perforated aluminum plates arranged in series and 
carrying a layer of dust collecting material. The filter 
employs the principles of air reversal, of the use of dry 
air tentacles for the collection of dirt and of the co- 
hesion effect of the dust and is designed for constant 
dust elimination effect. 


In BuLLETIN 17-A-9, which is a supplement to its 
existing gear pump bulletin, Schutte & Koerting Co., 
Philadelphia, Pa., describes two styles of these pumps 
with herring-bone gears and ball bearings. These oper- 
ate at high speed and are directly connected to the 
driving unit. There is a standard type with self- 
contained bearings and a special type with outgoing 
bearings. 

THE TERRY MULTI-STAGE TURBINE is described in a 
new and attractive 30-page bulletin issued by The Terry 
Steam Turbine Co., Hartford, Conn. These turbines 
are built in sizes up to about 2000 hp. and descriptions 
are given of their application to various services in the 
condensing, non-condensing and bleeder types. 


Scuutre & Korrtine Co., Philadelphia, Pa., is send- 
ing out Bulletin No. 2-A describing the steam jet syphon, 
a liquid pump operating on the jet principle and using 
live steam as the operating medium. Interesting illus- 
trations show the construction and applications of this 
apparatus. 

NorpBerG Mre. Co., Milwaukee, Wis., has just issued 
Bulletin 41 deseribing Nordberg uniflow engines. Many 
interesting photographs of installations of these engines 
are shown, together with views of various parts of the 
engine and discussion of their construction. 


AMERICAN Brown Boveri E.ectric Corp., Camden, 
N. J., in a 20-page bulletin, No. 200, describes and illus- 
trates its turbo-compressors and blowers. The com- 
pressors are designed for drive either by steam turbines 
or high speed electric motors, speed increasing gears 
sometimes being used with the latter. They are supplied 
to deliver pressures from 70 to 130 lb. per sq. in. gage, 
volumes of 750 to 50,000 cu. ft. of gas per minute at 
speeds varying from 3000 to 20,000 r.p.m., and are 
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provided with inter-stage water coolers. Turbo-blowers 
are supplied for steel plant work in sizes up to 70,000 
e.f.m. for back pressures of 15 to 43 lb. gage. For 
supplying scavenging air to Diesel engines a special 
type of motor-driven scavenging turbo-blower has been 
designed in capacities up to 45,000 ¢.f.m. and delivering 
pressures of 114 to 3% Ib. gage. Turbo-gas exhausters 
and gas boosters are also described. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC. 


required by the Act of Congress of August 24, 1912, of 
Power Plant Engineering, published semi-monthly, at Chi- 
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Keeping a Step in Advance of 
Power Plant Progress 


Records of new construction of power plants and 
reconstruction of old plants so far this year already 
assure that 1926 will end with a larger expenditure in 
the power plant field than in any previous year. 


Plans and financing already announced indicate a 
continued expansion in 1927 in the great industry of 
generating and distributing power, heat and light. 


This outward expansion of physical properties is 
solidly founded on the great forward developments 


within the industry. 


For while plants inerease on every hand the price 
of power and electricity has gone down, a record, we 
believe, that’ is unequalled in any other basic industry. 


There is no doubt as to the great opportunities before 
power plant men who are able to help reduce the cost of 
the product of their plants in the face of doubled and 
trebled costs of coal, buildings, real estate and every 
other item that is required for power generation. 


The need to know the meaning of the mighty achieve- 
ments in power plant design and operation; in improve- 
ments in machinery, equipment and supplies; to know 
how to utilize them and to see ahead to greater achieve- 
ments, imposes on power plant men a necessity for 
greater technical knowledge, practical experience and 
breadth of view. 

To be more than ordinarily helpful to its readers in 


their problems and toward their advancement, Power 
Plant Engineering has carefully planned and is now 


producing Seven Feature Numbers, to be published con- 


secutively as its regular issues of November 15, 1926, to 
February 15, 1927, inclusive. 


Every Feature Number will contain carefully di- 
gested information; and the entire series will cover the 
subjects most timely to the present and future develop- 
ment of the power plant field. 


In the Fifth Annual Exposition of Power and 
Mechanical Engineering to be held at the Grand Central 
Palace, New York, Dee. 6 to 11, 1926, every power plant 
man will find splendid exhibits, talks and pictures that 
will make every minute of his time there interesting and 
valuable in his work. 


Use the next issue, the Nov. 15th New York Power 
Show Directory Number, as your guide to this show. 
Select from the list of exhibitors the ones you wish to 
see. Locate them by floor plans, and look over the in- 





formation given about them which will appear in both 
the editorial and advertising pages of this number. 


In this way this First Feature Number will save you 
time at the show and enable you to get more out of your 
trip to New York. 

Distributed from Power Plant Engineering’s booth , 
at the show, the Dee. 1, 1926, New York Power Show 
Number will be in itself a most valuable compendium 
of the latest and most important machinery, equipment 
and supplies that will be exhibited there. 


Together the First and Second Feature Numbers will 
carry the New York Power Show to readers unable to 
attend and renew the memory of it to those who attend. 


Next will come three great engineering numbers, the 
Annual Review Number, the Power Plant Development 
Number, and the Power Plant Equipment Number. 


The Third Feature Number to be published Dee. 15, 
1926, will summarize the most significant features of 
progress in this great year of development. 


* The 19th Annual Textbook and Reference Number, 
the Fourth of the series of Feature Numbers, published 
Jan. 1, 1927, will show the great advance made in recent 
years in Power Plant Development. 


Like its predecessors it will have more than twice the’ 
text of regular issues and will contain a most careful 
analysis of the trends and progress made in this branch 
of power plant engineering. 


The Power Plant Equipment Number, published Jan. 
15, 1927, will be a notable work on the types and kinds 
of equipment in the modern plant and will tie into the 
information on plant design given in the January Ist 
Number. 


Feb. 1 and Feb. 15 are the publication dates of the 
Chicago Power Show Directory Number and the Chicago 
Power Show Number. 

These numbers will furnish advance information on 
the Second Midwestern Engineering Exhibition and 
Chicago Power Show to be held in the Coliseum, Chicago, 
Feb. 15th to 19th, inclusive. 

They will serve to guide men in their plans to attend 
and to broadcast the show to those unable to attend. 

As power plant men face the splendid opportunities 
that the field presents, every copy of these Seven Feature 
Numbers should be read, from cover to cover, filed and 
referred to for the great fund of valuable information 


they will give. 
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Machinery, Equipment and Supplies Used In 
The Production and Transmission of Power 


Under the heading of each product listed will be found the names of the manufac- 
turers of that product.. The index to advertisers, next to the back cover, gives 
the page numbers on which the manufacturers’ descriptive advertisements appear. 
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delphia, Pa. 


Harbiecn - “Walker Refractories 
Co., Pittsburgh, 
tees i & Henry Co., Troy, 


ae 
Obermayer Co., The 8., Chicago. 
Plibrico Jointless Firebrick Co., 


Chicago, Ill. 
Queen’s Run Refractories Co., 
Inc., Lock Haven, Pa. 
ae ea Spec, Co., New 
ork, 


EUR 
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BLOWERS, PULVERIZED COAL. 
Buffalo Forge Co., Buffalo. 


LOWERS, STEAM 
Schutte & Koerting Co., Phila- 
delphia, Pa. 
BLOWERS, TUBE. 
Marion Mach., Fdry. & Supply 
Co., Marion, I 
Sherwood Mfg. Co., Buffalo. 
BLOWERS, TURBINE. 
Moore Steam Turbine Corp., 
Wellsville, N. 
Terry Steam Turbine Co., The, 
Hartford, Conn. 
wing. pe. Co, L. J.. New 


BOILER BAFFLES. 

Betson Plastic Fire Brick Co., 
Rome, N. Y. 

——< Co., The, New York, 

McLeod & Henry Oo. Troy, 


“Furnace Spec. Co., 


CLEANERS. 
mat <4 Mfg. Co., Springfield, 


BOILER CASINGS. 
Walsh & het ell nae Co., 
The, Chattanoo; 


BOILER COMPOUNDS. 
Botfield Refractories Co., Phila- 
delphia, Pa. 
Dearborn Chemical Co., Chicag 
Hawk-Eye ee Co., Blue 


& Henry Co., Troy, 


tS 
Paige & Jones Chem. Co., New 
York. 


° 
BOILER COMPOUND FEEDERS. 
Hills-McCanna Co., Chicago, Ill. 
BOILER Feeewssae PURI¥FY- 
ING APPARATUS. 
Griscom- Russell Co., New York. 
Paige & Jones Chem. Co., New 


York, 
Permutit Co., The, New York. 
Scaife & Sons Co, Wm. B., 
Pittsburgh. 
BOILER FRONTS. 
McLeod & Henry Co., Troy, 


N; tz. 
BOILER MOUNTINGS. 
Lunkenheimer Co., Cincinnati. 
BOILER SETTING CEMENT. 
Betson ee Fire Brick Co., 


Rome, N. 
Botfield Hetractortes Co., Phila- 
delphia, Pa. 


MO iii cc AAATTA NS 


Walsh & Weidner Boiler Co., 
The. Chattanooga. 
Walsh Fire Clay Products Co., 


t. Louis, Mo. 
baer . oo" J., Philadel- 
a. 


BOLE: R SKIMMERS. 
Sims Co., The, Erie, Pa. 
BOILER TUBE CLEANERS. 
Lagonda Mfg. Co., Springfield, 


oO. 
Liberty Mfg. Co., Pittsburgh. 
Pierce Co., The Wm. B., Buf- 
falo, N. Y. 
Roto Co. The, Hartford, Conn. 
BOILER TUBES. 
a & Wilcox Tube Co., 
Beaver Falls, Pa. 
Bethichors Steel Co., Tne., ‘Beth- 
lehem, Pa. 
Mu ae ee Works Co., Bur- 
omy. gama rad “iron Co., Chi- 


BOILER’ WALL COATINGS. 
Botfield Refractories Co., Phila- 
delphia, Pa. 
BOILERS. 
"3 & Wilcox Co., New 


Badenhausen Corp., Cornwells 
Heights, Pa. 

Bigelow Co., The; New Haven. 

Brownell Co., The, Dayton, Ohio. 

= Hedges i The, Chatta- 


ga, Ten 
Base, “Moor Iron ‘Co., Edge Moor, 


Del. 

Erie City Iron Works, Erie, Pa. 

Freeman Mfg. Co., Racine, Wis. 

Heine Boller’ Co., 

Kingsford Fdry. & 
Oswega, N. Y. 

Murray Iron bia Co., Bur- 
lington, Iow: 

Nuway Boiler % Engineering 
Co., Chicago. 

Springfield Boiler Co., Spring- 
field, Ill. 

Union Iron Works, Erie, 

Walsh & Weidner on ee Co., 
The, Chattanooga, 

Webster, Howard ome Philadel- 


phia, Pa. 
Wickes Boiler Co., The, Sagi- 
naw, Mich. 
BOOKS AND SCHOOLS. 

— * Co., Theo., New York, 


McGraw-Hill Book Co., Inc., 
New York, N. Y. 


BREECHINGS. 
en 2 & Co., Inc., Philadel- 
a. 
Littlefora Bros., -Cincnnati. 
BRU! DYNAMO & MOTOR. 
—. Crucible Co., Jos., Jersey 


N. J 
BRUSHES, G HITE. 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 


BRUS 
Pilley Pke. & Flue Brush Mfg. 
a St. Louis, Mo. 
BUCKET ELEV. 


Brady Conveyors Corp., Chicago. 
Jeffrey Mfg. Co., The, Colum- 


bus, 
Link- ‘Belt “Co., Chicago, - Ill. 
Webster Mfg. Co., The, Chicago. 
UCKETS, CLAM 


Orton Crane & Shovel Co., Chi- 


cago. 
BUCKETS, COAL HANDLING. 
Jeffrey Mfg. Co., The, Colum- 


Orton Grane & Shovel Co., Chi- 


CARRIERS, PIVOTED BUCKET. 
——, Mfg. Co., The, Colum- 
Webster Mtg. Co., The, Chicago. 
Bethlehem Steel Co., Inc., Beth- 

lehe P. 


m, Pa. 
Erie City Iron Works, Erie, P 
Fuller-Lehigh Co,, Fullerton, Pa. 
Hills-McCanna Co., Chicago, Ill. 
Neemes Fdry., Inc., Troy, N. Y. 


CEMENT, FURNACE, 
Betson Plastic Fire Brick Co., 
Rome, N. Y. 
Botfield Refractories Co., Phila- 


elphia, Pa. 

General Refractories Co., Phila- 
bison ~ Wail 

a alker Refractories 


Co., TAeeree. a, 
McLeod Henry O©o., Troy, 


Obermayer Co., The Chicago. 
Plibrico Jointiess Meissbrick Co., 


sh Til. 

Queen’s un —e, Co., 
Lock Haven, P: 

eae Furnace Spec. Co., New 


Walsh Fire Clay Products Co., 
St. Louie, ued 
CEMENT G 
Cement - Gun * Co., Inc., The, 
Allentown, Pa. 


CEMENT. HIGH TEMPERA- 
Botfield Refractories Co., Phila- 


elp 
General Refractories Co., Phila- 
delphia, Pa. 
Harbison - Walker Refractories 
Co., Pittsburgh, Pa. 
eee & Henry Co., Troy, 


Obermayer Co., Chicag 
ahs Sointleas 1 Tirebrick Go Co, 


ota Perunes Spec. Co., New 


Walsh Fire Clay Products Co., 
St. Louis, Mo. 
CEMENT, IRON. 
Smooth-On Mfg. Co., Jersey 
City, N. J. 
CHAIN WHEELS. 
Babbitt Steam Specialty Oo., 
New Bedford, ass, 
CHAINS, DRIVE. 
Link-Belt Co., Chicago, IIl. 
Morse Chain Co., Ithaca, N. Y. 
CHIMNEYS. 
—— a ea Corp., New 
Bigelow Co., The, New Haven. 
Soemenes Boller Co., Spring- 
field, § 


CLEANERS, BOILER TUBE. 
General Specialty Co., The, 
Buffalo, N. Y. 
Lagonda Mfg. Co., Springfield, 
oO. 
Liberty Mfg. Co., Pittsburgh, 
a. 
Pierce Co., The, Wm. B., 
Buffalo, N. 


: 2 
Roto Co., The. Hartford, Conn. 
CLEANING COMPOUNDS. 
Dearborn Chemical Co., Chi- 
cago. 
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